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What’s New in the Guidelines

Last Updated: December 6, 2022

The Coronavirus Disease 2019 (COVID-19) Treatment Guidelines is published in an electronic format
that can be updated in step with the rapid pace and growing volume of information regarding the
treatment of COVID-19.

The COVID-19 Treatment Guidelines Panel (the Panel) is committed to updating this document to
ensure that health care providers, patients, and policy experts have the most recent information regarding
the optimal management of COVID-19 (see the Panel Roster for a list of Panel members).

New Guidelines sections and recommendations and updates to existing Guidelines sections are
developed by working groups of Panel members. All recommendations included in the Guidelines are
endorsed by a majority of Panel members (see Guidelines Development for additional details on the
development process).

Major revisions to the Guidelines within the past month are as follows:

December 6, 2022
The COVID-19 Treatment Guidelines Panel’s Update on Bebtelovimab

The prevalence of SARS-CoV-2 Omicron subvariants that are anticipated to be resistant to bebtelovimab
has been rapidly increasing in the United States. On November 30, 2022, the Food and Drug
Administration announced that bebtelovimab is not currently authorized for the treatment of COVID-19
in any U.S. region. The Panel now recommends against the use of bebtelovimab for the treatment

of nonhospitalized patients with COVID-19 who are at high risk of progressing to severe COVID-19
(AIII). As the antiviral drugs ritonavir-boosted nirmatrelvir (Paxlovid), remdesivir, and molnupiravir
are expected to be active against the currently circulating Omicron subvariants, the Panel continues to
recommend these drugs for the treatment of these patients.

December 1, 2022
Metformin

The Panel added a new section on the antidiabetic agent metformin to the Guidelines. Two randomized
controlled trials have evaluated the use of metformin in nonhospitalized adults with COVID-19. Neither
trial demonstrated a benefit of metformin in reducing the risk of hospitalization or death in patients

with COVID-19. Based on these results, the Panel recommends against the use of metformin for the
treatment of COVID-19 in nonhospitalized patients (BIla) and hospitalized patients (BIII), except in a
clinical trial. Patients with COVID-19 who are receiving metformin for an underlying condition should
continue this therapy as directed by their health care provider (AIII).

Guidelines Development

The Panel’s recommendations are based on a combination of scientific evidence and expert

opinion. Each recommendation receives a rating for the quality of the evidence that supports that
recommendation (I, ITa, IIb, or III). These ratings are driven by the likelihood of bias in the treatment
effect estimate and the precision of the estimate.

In this update, the following revisions have been made to the evidence rating scheme:
COVID-19 Treatment Guidelines 5



I: High quality of evidence: 1 or more randomized trials without major limitations, well-powered
subgroup analyses of such trials, or meta-analyses without major limitations

* Ila: Moderate quality of evidence: Randomized trials and subgroup analyses of randomized trials
that do not meet the criteria for a I rating

e IIb: Moderate quality of evidence: Observational studies without major limitations

e III: Expert opinion

Overview of COVID-19

Recent data have highlighted that some racial and ethnic minority groups experience higher rates of
COVID-19, subsequent hospitalization, and death in relation to their share of the total U.S. population.
Disparities in access to care and receipt of treatment for COVID-19 have also been reported. The Panel
recommends that health care providers, health care systems, and payers ensure equitable access to high-
quality care and treatment for all patients, regardless of race, ethnic identity, or other minoritized identity
or social status (AIII).

Prevention of SARS-CoV-2 Infection

This section was updated to include information on the new bivalent COVID-19 vaccines. In

addition, the discussion on pre-exposure prophylaxis (PrEP) notes that the prevalence of Omicron
subvariants that are resistant to tixagevimab plus cilgavimab (Evusheld) is rapidly increasing. However,
tixagevimab plus cilgavimab is the only agent authorized by the Food and Drug Administration for

use as SARS-CoV-2 PrEP in people who are not expected to mount an adequate immune response to
COVID-19 vaccination or those with contraindications for COVID-19 vaccines. Therefore, the Panel
continues to recommend the use of tixagevimab plus cilgavimab as PrEP for eligible individuals
(BIIb). This recommendation may change if the prevalence of resistant subvariants increases.

Prioritization of Anti-SARS-CoV-2 Therapies for the Treatment of COVID-19 in

Nonhospitalized Patients When There Are Logistical Constraints

The rapid increase in the prevalence of Omicron subvariants that have reduced susceptibility to
bebtelovimab has markedly decreased bebtelovimab’s utility as a treatment option for nonhospitalized
patients with COVID-19 who are at risk of progressing to severe disease. Ritonavir-boosted nirmatrelvir
is the preferred treatment option for these patients.

For patients who cannot take ritonavir-boosted nirmatrelvir because of significant drug-drug
interactions, the Panel recommends remdesivir as the preferred option. However, some treatment
facilities may not have the ability to provide a 3-day course of remdesivir intravenous infusions to all
eligible patients. In these situations, prioritizing patients who will benefit the most from the therapy
becomes necessary. The Panel updated this section to provide guidance on how best to prioritize patients
when logistical constraints prevent remdesivir from being administered to all eligible patients.

COVID-19 Convalescent Plasma

The Panel has reviewed the available literature on using COVID-19 convalescent plasma (CCP) to
treat COVID-19, particularly in patients who have underlying immunosuppressive conditions or
who are receiving immunosuppressive treatments. Based on the available data, the Panel revised
the recommendation language for the use of CCP in patients who are immunocompromised.

There is currently insufficient evidence for the Panel to recommend either for or against the use of
high-titer CCP for the treatment of COVID-19 in hospitalized or nonhospitalized patients who are
immunocompromised.

COVID-19 Treatment Guidelines 6



Some Panel members would use CCP to treat an immunocompromised patient with significant
symptoms attributable to COVID-19 and with signs of active SARS-CoV-2 replication and who is
having an inadequate response to available therapies. In these cases, clinicians should attempt to obtain
high-titer CCP from a vaccinated donor who recently recovered from COVID-19 likely caused by a
SARS-CoV-2 variant similar to the variant causing the patient’s illness.

Minor Updates to the Guidelines

Minor updates were made to the following Guidelines sections:

» Remdesivir
» Ritonavir-Boosted Nirmatrelvir (Paxlovid)
* Antithrombotic Therapy in Patients With COVID-19

* Special Considerations in People Who Are Immunocompromised
* Special Considerations in Adults and Children With Cancer

* Special Considerations in Solid Organ Transplant, Hematopoietic Cell Transplant, and Cellular
Immunotherapy Candidates, Donors, and Recipients

* Intravenous Immunoglobulin

COVID-19 Treatment Guidelines



The COVID-19 Treatment Guidelines Panel’s
Update on Bebtelovimab
Last Updated: December 6, 2022

The prevalence of SARS-CoV-2 Omicron subvariants that are anticipated to be resistant to bebtelovimab
(i.e., BQ.1, BQ.1.1, XBB) has been rapidly increasing in the United States. As of December 2, 2022, the
combined prevalence of these subvariants is estimated to be over 68%.!

Due to the increasing prevalence of these resistant strains, the Food and Drug Administration revised the
Emergency Use Authorization for bebtelovimab on November 30, 2022. Bebtelovimab is not currently
authorized for the treatment of COVID-19 in any region of the United States.’

The COVID-19 Treatment Guidelines Panel (the Panel) now recommends against the use of
bebtelovimab for the treatment of nonhospitalized patients with COVID-19 who are at high risk of
progressing to severe COVID-19 (AIII).

The antiviral drugs ritonavir-boosted nirmatrelvir (Paxlovid), remdesivir, and molnupiravir are expected
to continue to be active against the currently circulating Omicron subvariants. The Panel recommends
the following antiviral drugs as preferred treatments for mild to moderate COVID-19 in nonhospitalized
adults who are at high risk of progressing to severe COVID-19. These drugs are listed in order of
preference:

¢ Ritonavir-boosted nirmatrelvir (Paxlovid) (Alla)
* Remdesivir (Blla)

The Panel recommends molnupiravir as an alternative therapy when neither of the preferred therapies
are available, feasible to use, or clinically appropriate (CIIa).

References

1. Centers for Disease Control and Prevention. COVID data tracker: variant proportions. 2022. Available at:
https://covid.cdc.gov/covid-data-tracker/#variant-proportions. Accessed December 5, 2022.

2. Food and Drug Administration. FDA announces bebtelovimab is not currently authorized in any US region.
2022. Available at: https://www.fda.gov/drugs/drug-safety-and-availability/fda-announces-bebtelovimab-not-
currently-authorized-any-us-region. Accessed December 5, 2022.
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Guidelines Development
Last Updated: December 1, 2022

The COVID-19 Treatment Guidelines were developed to provide clinicians with guidance on caring for
patients with COVID-19. Because clinical information about the optimal management of COVID-19

is evolving quickly, these Guidelines are updated frequently to reflect newly published data and other
authoritative information.

Panel Composition
Members of the COVID-19 Treatment Guidelines Panel (the Panel) are appointed by the Panel co-chairs

based on their clinical experience and expertise in patient management, translational and clinical
science, and/or the development of treatment guidelines. Panel members include representatives from
federal agencies, health care organizations, academic institutions, and professional societies. Federal
agencies and professional societies represented on the Panel include:

* American Association of Critical-Care Nurses

* American Association for Respiratory Care

* American College of Chest Physicians

* American College of Emergency Physicians

* American College of Obstetricians and Gynecologists

* American Society of Hematology

* American Thoracic Society

» Biomedical Advanced Research and Development Authority

* Centers for Disease Control and Prevention

* Department of Defense

* Department of Veterans Affairs

* Food and Drug Administration

» Infectious Diseases Society of America

* National Institutes of Health

» Pediatric Infectious Diseases Society

* Society of Critical Care Medicine

* Society of Infectious Diseases Pharmacists

The inclusion of representatives from professional societies does not imply that these societies have
endorsed all elements of the Guidelines.

The names and affiliations of the Panel members, ex officio members, consultants, and members of
the Guidelines support team are provided in Appendix A, Table 1. Financial disclosures for the Panel
members can be found in Appendix A, Table 2.

Development of the Guidelines
Each section of the Guidelines is developed by a working group of Panel members with expertise in the
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area addressed in the section. Each working group is responsible for identifying relevant information and
published scientific literature and for conducting a systematic, comprehensive review of that information
and literature. The working groups propose updates to the Guidelines based on the latest published
research findings and clinical information.

New Guidelines sections and recommendations are reviewed and voted on by the voting members of the
Panel. To be included in the Guidelines, a recommendation statement must be endorsed by a majority

of voting members; this applies to recommendations for and against treatments and cases where there

is insufficient evidence to recommend either for or against treatments. Updates to existing sections that
do not affect the rated recommendations are approved by Panel co-chairs without a Panel vote. Panel
members are required to keep all Panel deliberations and unpublished data that are evaluated during the
development of the Guidelines confidential.

Method of Synthesizing Data and Formulating Recommendations

The working groups critically review and synthesize the available data to develop recommendations.
During this process, the Panel evaluates the data, including the source of the data, the type of study (e.g.,
randomized controlled trial, prospective or retrospective cohort study, case series, in vitro study), the
quality and suitability of the methods, the number of participants, and the effect sizes observed.

The recommendations in these Guidelines are based on scientific evidence and expert opinion. Each
recommendation includes 2 ratings: an uppercase letter (A, B, or C) that indicates the strength of the
recommendation and a Roman numeral with or without a lowercase letter (I, I1a, IIb, or III) that
indicates the quality of the evidence that supports the recommendation (see Table 1).

The ratings for the quality of the evidence reflect both the likelihood of bias in the treatment effect
estimate and the precision of the estimate. A rating of I corresponds to a low likelihood of bias and a
high precision, a rating of Ila (for randomized trials) or IIb (for observational studies) corresponds to a
moderate likelihood of bias and a moderate or high precision, and a rating of III corresponds to a high
likelihood of bias (for any type of study).

Table 1. Recommendation Rating Scheme

Strength of Recommendation Evidence for Recommendation
A: Strong recommendation for the statement I:  High quality of evidence: 1 or more randomized trials
B: Moderate recommendation for the statement without major limitations, well-powered subgroup

analyses of such trials, or meta-analyses without
major limitations

lla: Moderate quality of evidence: Randomized trials and
subgroup analyses of randomized trials that do not
meet the criteria for a I rating

lIb: Moderate quality of evidence: Observational studies
without major limitations®

lll: Expert opinion

C: Weak recommendation for the statement

To develop the recommendations in these Guidelines, the Panel uses data from the rapidly growing
body of research on COVID-19. The Panel also relies heavily on experience with other diseases,
supplemented with the members’ clinical experience with COVID-19.

In general, the recommendations in these Guidelines fall into the following categories:

* The Panel recommends using [blank] for the treatment of COVID-19 (rating).
Recommendations in this category are based on evidence that the potential benefits of using this
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intervention outweigh the potential risks.

* There is insufficient evidence for the Panel to recommend either for or against the use of
[blank] for the treatment of COVID-19 (no rating). This statement is used when there are
currently not enough data to support a recommendation, or when the available data are conflicting.

* The Panel recommends against the use of [blank] for the treatment of COVID-19, except in a
clinical trial (rating). This recommendation is used in cases where the available data have shown
no benefit of using this intervention for the treatment of COVID-19 and/or the intervention has
demonstrated safety concerns. More results from clinical trials are needed to further define the role
of these interventions in treating COVID-19.

* The Panel recommends against the use of [blank] for the treatment of COVID-19 (rating).
This recommendation is used in cases where the available data show that there is no benefit of
using this intervention to treat COVID-19 and/or the safety concerns for the intervention outweigh
any potential benefits.

Evolving Knowledge on Treatments for COVID-19

Remdesivir and baricitinib are currently the only drugs approved by the Food and Drug Administration
for the treatment of COVID-19. An array of drugs that are approved for other indications and multiple
investigational agents are being studied for the treatment of COVID-19 in clinical trials around the
globe. Information about these trials can be found at ClinicalTrials.gov. In addition, providers can access
and prescribe investigational drugs or agents that are approved or licensed for other indications through
various mechanisms, including Emergency Use Authorizations, Emergency Investigational New Drug
applications, compassionate use or expanded access programs with drug manufacturers, and/or off-label
use.

Whenever possible, the Panel recommends that promising, unapproved, or unlicensed treatments for
COVID-19 be studied in well-designed, controlled clinical trials. This recommendation also applies

to drugs that have been approved or licensed for indications other than the treatment of COVID-19.

The Panel recognizes the critical importance of clinical research in generating evidence to address
unanswered questions regarding the safety and efficacy of potential treatments for COVID-19. However,
the Panel also realizes that many patients and providers who cannot access these potential treatments via
clinical trials still seek guidance about whether to use them.

New data on the treatment of COVID-19 are emerging rapidly. Some of these data are being published
in peer-reviewed journals, and some can be found in manuscripts that have not yet been peer reviewed
or in press releases. The Panel continuously reviews the available data and assesses their scientific
rigor and validity. These sources of data and the clinical experiences of the Panel members are used to
determine whether new recommendations or changes to the current recommendations are warranted.

Finally, it is important to stress that the rated treatment recommendations in these Guidelines should not
be considered mandates. What to do or not to do for an individual patient is ultimately decided by the
patient and their provider.
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Overview of COVID-19

Last Updated: December 1, 2022

Epidemiology

Individuals of all ages are at risk for SARS-CoV-2 infection and severe disease. However, the
probability of severe COVID-19 is higher in people aged >65 years, those living in a nursing home or
long-term care facility, those who are not vaccinated against COVID-19 or who have poor responses to
COVID-19 vaccines, and those with chronic medical conditions. Data on comorbid health conditions
among patients with COVID-19 indicate that patients with cardiovascular disease, chronic kidney
disease, chronic obstructive pulmonary disease, diabetes with complications, neurocognitive disorders,
and obesity are at increased risk of severe COVID-19. The risk appears to be higher in patients with
multiple comorbid conditions. Other conditions that may lead to a high risk of severe COVID-19
include cancer, cystic fibrosis, immunocompromising conditions, liver disease (especially in patients
with cirrhosis), pregnancy, and sickle cell disease. Transplant recipients and people who are taking
immunosuppressive medications may also have a higher risk of severe COVID-19.! See Clinical
Spectrum of SARS-CoV-2 Infection for a description of the clinical manifestations of SARS-CoV-2
infection and a discussion of the spectrum of disease.

Although COVID-19 vaccination does not eliminate the risk of SARS-CoV-2 infection, vaccination does
significantly reduce the risk of COVID-19-related morbidity and mortality, particularly in individuals
who are at high risk of progressing to severe disease.>* In individuals who may not be able to mount
adequate responses to COVID-19 vaccines due to immunocompromising conditions or the receipt

of immunosuppressive medications, the use of the anti-SARS-CoV-2 monoclonal antibodies (mAbs)
tixagevimab plus cilgavimab (Evusheld) as pre-exposure prophylaxis (PrEP) can reduce the risk of
breakthrough infection and improve clinical outcomes.*¢

Racial and Ethnic Minorities and Other Marginalized Groups

Communities that have been historically marginalized or made socially vulnerable due to a lack of
access to health care or an inability to socially isolate are at increased risk of SARS-CoV-2 acquisition,
COVID-19-related hospitalization, and death. These communities include racial and ethnic minorities,
essential non-health care workers, and some people with disabilities.

Key Considerations

* The COVID-19 Treatment Guidelines Panel (the Panel) recommends that health care providers,
health care systems, and payers ensure equitable access to high-quality care and treatment for all
patients, regardless of race, ethnic identity, or other minoritized identity or social status (AIII).
“Minoritized” refers to social groups that have been deprived of power and status by the dominant
culture in society and encompasses not just racial identities but other identities as well, including
gender identity and sexual orientation.’

* Promoting equitable care for these groups must include considering the full range of medical,
demographic, and social factors that may negatively impact health outcomes.

 Clinicians should also be aware that pulse oximeters may not accurately detect hypoxemia in
people with darker skin pigmentation.®? This may delay treatment and lead to worse clinical
outcomes in patients with COVID-19.'° See Clinical Spectrum of SARS-CoV-2 Infection for more
information.
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* Supporting equitable access to high-quality care and treatment for all groups is now an imperative
for all Joint Commission-accredited health care organizations, as well as a priority for the Centers
for Disease Control and Prevention (CDC) and other public health agencies.

COVID-19-Related Health Outcomes

Historical structural inequities significantly contribute to the health disparities experienced by racial and
ethnic minority groups (e.g., Black/African American people, Hispanic people, American Indian/Alaska
Native people).!! Recent data have highlighted that some racial and ethnic minority groups experience
higher rates of COVID-19, subsequent hospitalization, and death in relation to their share of the total
U.S. population. Black/African American people, Hispanic people, and American Indian/Alaska Native
people also experience rates of hospitalization that are more than 2 times higher and rates of COVID-19-
related death that are approximately 2 times higher than those experienced by White people. The largest
disparities were observed among American Indian/Alaska Native people, who experienced a rate of
hospitalization almost 3 times higher and a rate of death 2.1 times higher than White people.!'?

The increased risk of severe COVID-19 among racial and ethnic minority groups may be partly
attributed to higher rates of comorbid conditions in these populations (e.g., cardiovascular disease,
diabetes, chronic kidney disease, hypertension, obesity, pulmonary diseases).!?

Disparities in Access to Care

Members of racial and ethnic minority groups have an increased risk of exposure to COVID-19

and decreased access to care. Large-scale mobility data reveals that people living in lower-income
communities were less able to physically isolate during COVID-19 emergency declarations,' as
members of these communities were frequently unable to work from home.'* A 2020 study evaluated
access to health care resources in New York City and found that in areas of the city where the majority
of the population was Black/African American and Hispanic, there were higher COVID-19 positivity
rates and fewer licensed hospital beds and intensive care unit beds than in areas where the majority of
the population was White. '3

Disparities in Access to COVID-19 Treatments

Data from 41 U.S. health care systems reveal racial and ethnic disparities in the use of anti-SARS-CoV-2
mAbs for the treatment of COVID-19.!¢ Black/African American patients, Asian patients, and patients
of other races were, respectively, 22.4%, 48.3%, and 46.5% less likely to receive anti-SARS-CoV-2
mAbs for the treatment of COVID-19 than White patients.'®!” Disparities have also been observed

in the dispensing rates for ritonavir-boosted nirmatrelvir (Paxlovid) and molnupiravir. During the
period when the use of outpatient COVID-19 medication was increasing substantially, treatment with
ritonavir-boosted nirmatrelvir was 35.8% lower among Black/African American patients and 29.9%
lower among Hispanic patients than among White patients.!® Despite a greater number of dispensing
sites in neighborhoods with a higher social vulnerability, oral antivirals were prescribed at a lower rate
for patients with COVID-19 who were living in these areas than in those with a lesser degree of social
vulnerability.!” These disparities are not limited to outpatient settings. One retrospective cohort study
of veterans hospitalized with COVID-19 reported that Black veterans had lower odds of receiving
COVID-19-specific treatments, including systemic steroids, remdesivir, and immunomodulators, than
White veterans.?

Other Marginalized Groups

Other marginalized groups also experience worse outcomes for COVID-19. Hospitalization rates
for COVID-19 among Medicare beneficiaries who were eligible for disability were approximately
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50% higher than those among people who were eligible for Medicare based on age alone, and this
discrepancy disproportionately affected Black/African American people, Hispanic people, and American
Indian/Alaska Native people.?!

Migrants, refugees, and essential non-health care workers (e.g., food supply, food service, public
transportation, and agricultural workers) also have disproportionately high rates of COVID-19 cases
and deaths. These high rates can be attributed to overcrowding, an inability to physically isolate, and
inadequate access to health care.?>*

Given the pervasiveness of disparities in access to care and provision of treatment, it is imperative for
clinicians, working with others on the patient care team, to assess the social factors that contribute to
access and quality gaps and to strive to provide equitable treatment to all patients. These issues have
been identified as a strategic priority by the CDC and The Joint Commission.

SARS-CoV-2 Variants

Like other RNA viruses, SARS-CoV-2 is constantly evolving through random mutations. New mutations
can potentially increase or decrease infectiousness and virulence. In addition, mutations can increase

the virus’ ability to evade adaptive immune responses from past SARS-CoV-2 infection or vaccination.
This viral evolution may increase the risk of reinfection or decrease the efficacy of vaccines.” There is
evidence that some SARS-CoV-2 variants have reduced susceptibility to plasma from people who were
previously infected or immunized, as well as to certain anti-SARS-CoV-2 mAbs.?*

Since December 2020, the World Health Organization (WHO) has assigned Greek letter designations to
several identified variants. A SARS-CoV-2 variant designated as a variant of concern (VOC) displays
certain characteristics, such as increased transmissibility or virulence. In addition, vaccines and
therapeutics may have decreased effectiveness against VOCs, and the mutations found in these variants
may interfere with the targets of diagnostic tests. The variant of interest (VOI) designation has been
used for important variants that are not fully characterized; however, organizations do not use the same
variant designations, and they may define their variant designations differently.”° In September 2021,
the CDC added a new designation for variants: variants being monitored (VBM). This refers to variants
for which data indicate a potential or clear impact on approved or authorized medical countermeasures
or variants associated with more severe disease or increased transmission rates. However, these variants
are either no longer detected or are circulating at very low levels in the United States; therefore, they do
not pose a significant and imminent risk to public health in the United States.

The Omicron variant was designated a VOC in November 2021 and rapidly became the dominant
variant across the globe. The Omicron subvariants BA.1, BA.1.1, and BA.2 emerged in early to
mid-2022. The subvariants BA.4 and BA.5 and, more recently, other subvariants such as BA.2.75,
BA.4.6, BE.7, BQ.1, and BQ.1.1 are circulating in the United States. The newer Omicron subvariants are
more transmissible than other variants and are not susceptible to some of the anti-SARS-CoV-2 mAbs
that have been developed for treatment and prevention.?”283132

Earlier variants include the Alpha (B.1.1.7) variant, which was first seen in the United Kingdom and
shown to be highly infectious and possibly more virulent than previously reported variants;**~* the Beta
(B.1.351) variant, which was originally identified in South Africa; the Gamma (P.1) variant, which was
identified in Manaus, Brazil; and the Delta (B.1.617.2) variant, which was identified in India. Although
the Alpha, Beta, Gamma, and Delta variants were previously designated as VOCs, they have largely
disappeared worldwide. For a detailed discussion on the susceptibility of certain VOCs, VOlIs, and
VBMs to available anti-SARS-CoV-2 mAbs, please see Anti-SARS-CoV-2 Monoclonal Antibodies.

Data on the emergence, transmission, and clinical relevance of these new variants are rapidly evolving;
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this is especially true for research on how variants might affect transmission rates, disease progression,
vaccine development, and the efficacy of current therapeutics. Because the research on variants is

moving quickly and the classification of the different variants may change over time, websites such as
the CDC’s COVID Data Tracker, CoVariants.org, and WHO’s Tracking SARS-CoV-2 Variants provide
regular updates on data for SARS-CoV-2 variants. The Panel reviews emerging data on these variants,

paying particular attention to research on the impacts of these variants on testing, prevention, and
treatment.
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Testing for SARS-CoV-2 Infection

Last Updated: August 8, 2022

Summary Recommendations

 The COVID-19 Treatment Guidelines Panel (the Panel) recommends using either a nucleic acid amplification test
(NAAT) or an antigen test with a sample collected from the upper respiratory tract (e.g., nasopharyngeal, nasal mid-
turbinate, anterior nasal) to diagnose acute SARS-CoV-2 infection (Alll).

» A NAAT should not be repeated in an asymptomatic person (with the exception of health care workers) within 90 days
of a previous SARS-CoV-2 infection, even if the person has had a significant exposure to SARS-CoV-2 (Alll).

» SARS-CoV-2 reinfection has been reported in people after an initial diagnosis of the infection; therefore, clinicians
should consider using a NAAT for those who have recovered from a previous infection and who present with
symptoms that are compatible with SARS-CoV-2 infection if there is no alternative diagnosis (BIII).

* The Panel recommends against diagnosing acute SARS-CoV-2 infection solely on the basis of serologic (i.e.,
antibody) test results (Alll).

« There is insufficient evidence for the Panel to recommend either for or against the use of SARS-CoV-2 serologic
testing to assess for immunity or to guide clinical decisions about using COVID-19 vaccines or anti-SARS-CoV-2
monoclonal antibodies.

Each recommendation in the Guidelines receives 2 ratings that reflect the strength of the recommendation and the
quality of the evidence that supports it. See Guidelines Development for more information.

Diagnostic Testing for SARS-CoV-2 Infection

Everyone who has symptoms that are consistent with COVID-19 and people with known high-risk
exposures to SARS-CoV-2 should be tested for SARS-CoV-2 infection. Such testing should employ
either a nucleic acid amplification test (NAAT) or an antigen test to detect SARS-CoV-2. Testing may
also be used for screening and determining the length of a patient’s isolation period.!

A number of diagnostic tests for SARS-CoV-2 infection (e.g., NAATs, antigen tests) have received
Emergency Use Authorizations (EUAs) from the Food and Drug Administration (FDA),? but no
diagnostic test has been approved by the FDA. Diagnostic tests have been authorized for use by trained
personnel in several settings, including lab facilities. They can also be used in point-of-care settings,
where the test is performed by trained personnel at or near the place where the specimen was collected.
Point-of-care settings include physician offices, pharmacies, long-term care facilities, and school clinics.

Antigen tests can be self-administered, and most can be used in point-of-care settings, allowing results to
be available within minutes. Some NAATSs can also be self-administered at home or in other non-health
care locations and shipped to a laboratory for testing.

Although nasopharyngeal specimens remain the recommended samples for SARS-CoV-2 diagnostic
testing, nasal (anterior nares or mid-turbinate) or oropharyngeal swabs are acceptable alternatives.’
Lower respiratory tract samples have a higher yield than upper respiratory tract samples, but they

are often not obtained because of concerns about aerosolization of the virus during sample collection
procedures. Some of the tests that have received EUAs can also be performed on saliva specimens, but
the quality of saliva specimens can be highly variable. Studies are currently evaluating the use of other
sample types, including stool samples.
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Nucleic Acid Amplification Testing for SARS-CoV-2 Infection

Reverse transcription polymerase chain reaction (RT-PCR)-based diagnostic tests (which detect

viral nucleic acids) are considered the gold standard for detecting current SARS-CoV-2 infection.

More recently, NAATSs have included isothermal amplification platforms (e.g., nicking endonuclease
amplification reaction [NEAR], loop-mediated isothermal amplification [LAMP], transcription-mediated
amplification [TMA]).* Some NAATs have also received EUAs for use in different settings, such as

in laboratory facilities and point-of-care settings. Laboratory-based NAATs generally have higher
sensitivity than point-of-care tests.*

Clinically, there may be a window period of up to 5 days after exposure before viral nucleic acids can

be detected. Diagnostically, some NAATs may produce false negative results if a mutation occurs in

the part of the virus’s genome that is assessed by that test.” The FDA monitors the potential effects of
SARS-CoV-2 genetic variations on NAAT results and issues updates when specific variations could
affect the performance of NAATs that have received EUAs. Generally, false negative results are more
likely to occur when using NAATSs that rely on only 1 genetic target. Therefore, a single negative test
result does not exclude the possibility of SARS-CoV-2 infection in people who have a high likelihood of
infection based on their exposure history and/or their clinical presentation.®

Many commercial NAATs that use RT-PCR rely on multiple targets to detect the virus, such that even if
a mutation impacts 1 of the targets, the other RT-PCR targets will still work.” NAATSs that use multiple
targets are less likely to be impacted by an increased prevalence of genetic variants. In fact, because
each of these tests target multiple locations on the virus’ genome, they can be helpful in identifying new
genetic variants before they become widespread in the population. For example, the Alpha (B.1.1.7)
variant and the BA.1 subvariant of the Omicron (B.1.1.529) variant, both of which have been associated
with increased transmission, carry many mutations, including a double deletion at positions 69 and 70
on the spike protein gene (S-gene). This mutation appears to impact the detection of the S-gene but does
not impact other genetic targets in certain NAATs. If COVID-19 is still suspected after a patient receives
a negative test result, clinicians should consider repeating testing; ideally, they should use a NAAT with
different genetic targets.’

SARS-CoV-2 poses several diagnostic challenges, including the potential for discordant viral shedding
between the upper and lower respiratory tract. However, due to the high specificity of NAATSs, a positive
result on a NAAT of an upper respiratory tract sample from a patient with recent onset of SARS-CoV-
2-compatible symptoms is sufficient to diagnose COVID-19. In patients with COVID-19, severe acute
respiratory syndrome (SARS), and Middle East respiratory syndrome (MERS), lower respiratory tract
specimens have a higher viral load and thus a higher yield than upper respiratory tract specimens.®!*

Nucleic Acid Amplification Testing for Individuals With a Previous Positive SARS-CoV-2 Test
Result

NAATSs can detect SARS-CoV-2 RNA in specimens obtained weeks to months after the onset of
COVID-19 symptoms.'>' However, the likelihood of recovering replication-competent virus >10 days
from the onset of symptoms in those with mild disease and >20 days in those with severe disease is
very low.!”!® Furthermore, both virologic studies and contact tracing of high-risk contacts show a low
risk for SARS-CoV-2 transmission after these intervals.'*?° Based on these results, the Centers for
Disease Control and Prevention (CDC) does not recommend repeating NAATSs in asymptomatic persons
within 90 days of a previous SARS-CoV-2 infection, even if the person has had a significant exposure
to SARS-CoV-2.2! An exception to this is for health care workers who meet the specific criteria found
in CDC guidance.? If there are concerns that an immunocompromised health care worker may still be
infectious >20 days from the onset of SARS-CoV-2 infection, consulting local employee health services
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about return-to-work testing policies is advised.

SARS-CoV-2 reinfection has been reported in people after an initial diagnosis of infection; therefore,
clinicians should consider using a NAAT for those who have recovered from a previous infection and
who present with symptoms that are compatible with SARS-CoV-2 infection if there is no alternative
diagnosis (BIII). However, a negative result on an initial NAAT followed by a positive result on

a subsequent test does not necessarily mean a person has been reinfected, as this can occur due to
intermittent detection of viral RNA."> When the results for an initial and a subsequent test are positive,
comparative viral sequence data from both tests are needed to distinguish between the persistent
presence of viral fragments and reinfection. In the absence of viral sequence data, the cycle threshold
(Ct) value from a positive NAAT result may provide information about whether a newly detected
infection is related to the persistence of viral fragments or to reinfection. The Ct value is the number of
PCR cycles at which the nucleic acid target in the sample becomes detectable. In general, the Ct value
is inversely related to the SARS-CoV-2 viral load. Because the clinical utility of Ct values is an area of
active investigation, an expert should be consulted if these values are used to guide clinical decisions.

Antigen Testing for SARS-CoV-2 Infection

Antigen-based diagnostic tests (which detect viral antigens) are less sensitive than laboratory-based
NAATs, but they have a similarly high specificity. Antigen tests perform best early in the course of
symptomatic SARS-CoV-2 infection, when the viral load is thought to be highest. Early data suggest
that antigen tests can detect the Omicron variant, but they may have lower sensitivity to this variant
compared to earlier variants.”® Advantages of antigen tests include their low cost and rapid turnaround
time. The availability of immediate results makes them an attractive option for point-of-care testing in
high-risk congregate settings (e.g., long-term care facilities, schools, dormitories, correctional facilities)
and community settings, where preventing transmission is critical.

Increasingly, data are available to guide the use of antigen tests as screening tests to detect or exclude
SARS-CoV-2 infection in asymptomatic persons, or to determine whether a person who was previously
confirmed to have SARS-CoV-2 infection is still infectious. The CDC has developed an antigen testing
algorithm for persons in congregate living settings and community settings who have symptoms of
COVID-19, those who are asymptomatic and have a close contact with COVID-19, and those who are
asymptomatic and have no known exposure to a person with COVID-19.2* The CDC testing algorithm
recommends performing additional confirmatory testing with a laboratory-based NAAT when a

person who is strongly suspected of having SARS-CoV-2 infection (i.e., a person who is symptomatic)
receives a negative result and when a person in a congregate living setting is asymptomatic but receives
a positive result. People in congregate living settings who test positive for SARS-CoV-2 infection

may need to be isolated as a group; therefore, correct identification of these individuals is especially
important in this setting. People who are asymptomatic and have no known exposure to a person with
COVID-19 should also undergo additional testing with a NAAT if they receive a positive result on an
initial test.?*

Antigen tests can yield false positive results for a variety of reasons, including:

* Incomplete adherence to the instructions for antigen test performance (e.g., reading the results
outside the specified time interval, storing test cartridges/cards inappropriately);

» Test interference due to human antibodies (e.g., rheumatoid factor or other nonspecific antibodies);
and

+ Use in communities that have a low prevalence of SARS-CoV-2 infection.
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Serologic or Antibody Testing for Diagnosis of SARS-CoV-2 Infection

Unlike NAATs and antigen tests for SARS-CoV-2 that detect the presence of the virus, serologic or
antibody tests can detect recent or prior SARS-CoV-2 infection. Because it may take 21 days or longer
after symptom onset for seroconversion to occur (i.e., the development of detectable immunoglobulin
[Ig] M and/or IgG antibodies to SARS-CoV-2),>7 the Panel does not recommend using serologic
testing as the sole basis for diagnosing acute SARS-CoV-2 infection (AIII). Because NAATSs and antigen
tests for SARS-CoV-2 occasionally yield false negative results, serologic tests have been used in some
settings as an additional diagnostic test for patients who are strongly suspected to have SARS-CoV-2
infection. Using a serologic test in combination with a NAAT to detect IgG or total antibodies 3 to 4
weeks after symptom onset maximizes the sensitivity and specificity to detect past infection.

No serologic tests for SARS-CoV-2 are approved by the FDA; some, but not all, commercially available
serologic tests for SARS-CoV-2 have received EUAs from the FDA .*! Several professional societies and
federal agencies, including the Infectious Diseases Society of America, the CDC, and the FDA, provide
guidance on the use of serologic testing for SARS-CoV-2.

Several factors should be considered when using serologic tests, including:

« Important performance characteristics of many of the commercially available serologic tests have
not been fully characterized, including the sensitivity and specificity of these tests (i.e., the rates of
true positive and true negative results). Only serologic assays that have FDA EUAs should be used
in public health or clinical settings. Formal comparisons of serologic tests are in progress.

* Two types of serologic tests have received EUAs from the FDA. The first type are antibody tests
that detect the presence of binding antibodies, which bind to a pathogen (e.g., a virus). The second
type detects neutralizing antibodies from recent or prior SARS-CoV-2 infection. It is unknown
whether either type of test is more clinically useful than the other.

» Serologic assays may detect [gM, IgG, or IgA antibodies, or certain combinations of these
antibodies. Some assays may also detect total antibodies. Serologic assays that detect IgG and total
antibodies have a higher specificity to detect past infection than assays that detect IgM and/or IgA
antibodies or a combination of IgM and IgG antibodies.

» False positive test results may occur due to cross-reactivity from pre-existing antibodies to other
coronaviruses.

Serologic Testing and Immunity to SARS-CoV-2 Infection

The FDA has issued EUAs for more than 80 SARS-CoV-2 serologic tests since the start of the pandemic.
However, these tests are not currently authorized for routine use in making individual medical decisions.*!
SARS-CoV-2 serologic tests are authorized for detecting antibodies, but their ability to predict protective
immunity has not been validated. The majority of these tests are not standardized. Furthermore, as
SARS-CoV-2 is not a well-conserved virus, mutations in the receptor binding domain of the virus could
lead to decreased binding affinity between antibodies and SARS-CoV-2-specific antigens.

There is currently insufficient evidence for the Panel to recommend either for or against the use
of SARS-CoV-2 serologic testing to assess for immunity or to guide clinical decisions about using
COVID-19 vaccines or anti-SARS-CoV-2 monoclonal antibodies.

If a serologic test is performed, the result should be interpreted with caution. First, it remains unclear
how long SARS-CoV-2 antibodies persist following either infection or vaccination. A negative serologic
test result also does not preclude prior SARS-CoV-2 infection or vaccination against COVID-19.
Second, some people who are infected with SARS-CoV-2 or who are vaccinated against COVID-19 may
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not develop measurable antibodies (e.g., those who are immunocompromised). It is presumed that those
who do not have measurable antibodies after vaccination are at higher risk of SARS-CoV-2 infection
than those who have measurable antibodies. Third, because nucleocapsid proteins are not a constituent
of the vaccines that are currently approved by the FDA, available through EUAs, or in late-stage clinical
trials, serologic tests that detect antibodies by recognizing nucleocapsid proteins should be used to
distinguish between antibody responses to natural infection and vaccine-induced antibody responses to
the SARS-CoV-2 spike protein antigen.

In communities that have a low prevalence of SARS-CoV-2 infection, the proportion of positive test
results that are false positives may be quite high. In these situations, performing confirmatory testing
with a different antibody assay can substantially reduce the number of false positives. Ideally, the
confirmatory testing should be performed with an assay that uses a different antigenic target (e.g., the
nucleocapsid phosphoprotein if the first assay targeted the spike protein).

Assuming that the test is reliable, serologic tests that identify recent or prior SARS-CoV-2 infection may
be used to:
* Determine who may be eligible to donate convalescent plasma,;

* Define multisystem inflammatory syndrome in children (MIS-C) and multisystem inflammatory
syndrome in adults (MIS-A); or

» Estimate the proportion of the population that has been exposed to SARS-CoV-2.
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Prevention of SARS-CoV-2 Infection

Last Updated: December 1, 2022

Summary Recommendations

Vaccines

 The COVID-19 Treatment Guidelines Panel (the Panel) recommends COVID-19 vaccination as soon as possible
for everyone who is eligible according to the Centers for Disease Gontrol and Prevention’s Advisory Committee on
Immunization Practices (Al).

Pre-Exposure Prophylaxis

« The circulation of Omicron subvariants that are resistant to tixagevimab plus cilgavimab (Evusheld) has been
increasing in the United States.

« Tixagevimab plus cilgavimab is the only agent authorized by the Food and Drug Administration for use as SARS-
CoV-2 pre-exposure prophylaxis (PrEP) in people who are not expected to mount an adequate immune response to
COVID-19 vaccination or those with contraindications for COVID-19 vaccines.

* In the absence of an alternative option for PrEP, the Panel recommends the use of tixagevimah 300 mg plus
cilgavimab 300 mg administered as 2 consecutive 3-mL intramuscular (IM) injections (BlIb) as SARS-CoV-2 PrEP
for adults and adolescents (aged =12 years and weighing =40 kg) who do not have SARS-CoV-2 infection, who have
not been recently exposed to an individual with SARS-CoV-2 infection, AND who:

 Are moderately to severely immunocompromised and may have an inadequate immune response to COVID-19
vaccination; or
* Are not able to be fully vaccinated with any available COVID-19 vaccines due to a history of severe adverse
reactions to a COVID-19 vaccine or any of its components.
e For individuals who only received tixagevimab 150 mg plus cilgavimab 150 mg, a tixagevimab 300 mg plus
cilgavimab 300 mg dose should be administered as soon as possible.
* The Panel recommends repeat dosing of tixagevimab 300 mg plus cilgavimab 300 mg administered as IM injections
every 6 months (BIlb).
« Certain Omicron subvariants may have markedly reduced in vitro susceptibility to tixagevimab plus cilgavimab, which
could result in reduced efficacy.

 The decision to administer tixagevimab plus cilgavimab should be based on the regional prevalence of the resistant
subvariants, the individual patient’s risks, the available resources, and logistics.

* Individuals who receive tixagevimab plus cilgavimab as PrEP should continue to take precautions to avoid infection.
If they experience signs and symptoms consistent with COVID-19, they should be tested for SARS-CoV-2 and, if
infected, promptly seek medical attention.

« Tixagevimab plus cilgavimab is not a substitute for COVID-19 vaccination and should not be used in unvaccinated
individuals for whom COVID-19 vaccination is recommended.

Each recommendation in the Guidelines receives 2 ratings that reflect the strength of the recommendation and the
quality of the evidence that supports it. See Guidelines Development for more information.

General Prevention Measures

Transmission of SARS-CoV-2 is thought to occur primarily through exposure to respiratory droplets.
Exposure can occur when someone inhales droplets or particles that contain the virus (with the greatest
risk of transmission occurring within 6 feet of an infectious source) or touches their mucous membranes
with hands that have been contaminated with the virus. Exhaled droplets or particles can also deposit the
virus onto exposed mucous membranes.!

Less commonly, airborne transmission of droplets and particles of SARS-CoV-2 to people farther than
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6 feet away can occur. In rare cases, people passing through a room that was previously occupied by

an infectious person may become infected. SARS-CoV-2 infection via airborne transmission of small
particles tends to occur after prolonged exposure (i.e., >15 minutes) to an infectious person who is in an
enclosed space with poor ventilation.'

The risk of SARS-CoV-2 transmission can be reduced by covering coughs and sneezes and maintaining
a distance of at least 6 feet from others. When consistent distancing is not possible, face coverings may
reduce the spread of infectious droplets from individuals with SARS-CoV-2 infection to others. Frequent
handwashing also effectively reduces the risk of infection.? Health care providers should follow the
Centers for Disease Control and Prevention (CDC) recommendations for infection control and the
appropriate use of personal protective equipment.’

Vaccines

Vaccination is the most effective way to prevent SARS-CoV-2 infection. The COVID-19 Treatment
Guidelines Panel (the Panel) recommends COVID-19 vaccination as soon as possible for everyone who
is eligible according to the CDC’s Advisory Committee on Immunization Practices (AI). Four vaccines
are authorized or approved for use in the United States to prevent COVID-19. For primary and booster
vaccinations, the mRNA vaccines BNT162b2 (Pfizer-BioNTech) and mRNA-1273 (Moderna) and the
recombinant spike protein with matrix-M1 adjuvant vaccine NVX-CoV2373 (Novavax) are preferable
to the adenovirus vector vaccine Ad26.COV2.S (Johnson & Johnson/Janssen) due to its risk of serious
adverse events.*

A primary series of COVID-19 vaccinations is recommended for everyone aged >6 months in the
United States. The Food and Drug Administration (FDA) Emergency Use Authorization (EUA) fact
sheet and the product label for each vaccine provide detailed information on the vaccination schedule
and doses approved or authorized for that vaccine. Bivalent mRNA vaccines that protect against the
original SARS-CoV-2 virus strain and Omicron subvariants BA.4 and BA.5 are now recommended for
individuals at least 2 months after receiving the primary vaccine series or a booster dose. The type and
dose of vaccine and the timing of these additional doses depend on the recipient’s age and underlying
medical conditions. The CDC regularly updates the clinical considerations for use of the COVID-19
vaccines currently approved by the FDA or authorized for use in the United States.’

Adverse Events

COVID-19 vaccines are safe and effective. Local and systemic adverse events are relatively common
with these vaccines. Most of the adverse events that occurred during vaccine trials were mild or
moderate in severity (i.e., they did not prevent vaccinated people from engaging in daily activities)
and resolved after 1 or 2 days. There have been a few reports of severe allergic reactions following
COVID-19 vaccination, including rare reports of patients who experienced anaphylaxis after receiving
an mRNA vaccine.®’

Reports have suggested that there is an increased risk of thrombosis with thrombocytopenia syndrome
(TTS) in adults who received the Johnson & Johnson/Janssen vaccine’ and, rarely, the Moderna
vaccine.! TTS is a rare but serious condition that causes blood clots in large blood vessels and low
platelet levels. Women aged 30 to 49 years should be aware of the increased risk of TTS. The American
Society of Hematology and the American Heart Association/American Stroke Association Stroke
Council leadership have published considerations relevant to the diagnosis and treatment of TTS that
occurs in people who receive the Johnson & Johnson/Janssen vaccine.”!° These considerations include
information on administering a nonheparin anticoagulant and intravenous immunoglobulin to these
patients. Given the rarity of this syndrome and the unique treatment required, consultation with a
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hematologist should be considered for patients with TTS.

Myocarditis and pericarditis after COVID-19 vaccination are rare, and most of the reported cases were
very mild and self-limiting."" These conditions have occurred most often in male adolescents, young
adults, and people who have received mRNA vaccines.

Guillain-Barré syndrome (GBS) in people who received the Johnson & Johnson/Janssen vaccine is
rare.!! GBS is a neurologic disorder that causes muscle weakness and sometimes paralysis. Most people
with GBS fully recover, but some have permanent nerve damage. Onset typically occurs about 2 weeks
after vaccination. GBS has mostly been reported in men aged >50 years.

The CDC provides regular updates on selected adverse events of COVID-19 vaccines on its website.

Vaccination in Pregnant or Lactating People

Pregnant and lactating individuals were not included in the initial COVID-19 vaccine trials. However,
the CDC, the American College of Obstetricians and Gynecologists (ACOG), and the Society for
Maternal-Fetal Medicine recommend vaccination for pregnant and lactating people based on the
accumulated safety and efficacy data on the use of these vaccines in pregnant people, as well as the
increased risk of severe disease in pregnant individuals with COVID-19.'>!'7 These organizations also
recommend vaccination for people who are trying to become pregnant or who may become pregnant in
the future. The ACOG publication includes a guide for clinicians on counseling pregnant patients about
COVID-19 vaccination.'®

Pre-Exposure Prophylaxis

Anti-SARS-CoV-2 Monoclonal Antibodies

Vaccination remains the most effective way to prevent SARS-CoV-2 infection and should be considered
the first line of prevention. However, some individuals cannot or may not mount an adequate protective
response to COVID-19 vaccines. Others may not have been fully vaccinated because they have a history
of severe adverse reactions to a COVID-19 vaccine or its components.

On the basis of results from PROVENT, a large randomized controlled trial conducted when the major
circulating SARS-CoV-2 variants were Alpha, Beta, Delta, and Epsilon,” the FDA issued an EUA for
the anti-SARS-CoV-2 monoclonal antibodies (mAbs) tixagevimab plus cilgavimab (Evusheld).?® The
EUA allows these anti-SARS-CoV-2 mAbs to be used as pre-exposure prophylaxis (PrEP) for certain
individuals who are immunocompromised and therefore may have inadequate responses to COVID-19
vaccines or are unable to be fully vaccinated due to a history of severe adverse reactions to a COVID-19
vaccine. A modification in the fragment crystallizable (Fc) region gives these anti-SARS-CoV-2 mAbs
prolonged half-lives, resulting in potential protection from SARS-CoV-2 infection for up to 6 months,
depending on the variant.

The PROVENT trial used tixagevimab 150 mg plus cilgavimab 150 mg, which was the dose initially
authorized by the FDA. However, in vitro data indicated that the Omicron subvariants BA.4 and BA.5
had decreased susceptibility to tixagevimab plus cilgavimab. Because of these findings, in February
2022, the FDA revised the EUA to authorize the use of an increased dose of tixagevimab 300 mg plus
cilgavimab 300 mg.?>* For individuals who only received tixagevimab 150 mg plus cilgavimab 150
mg, a tixagevimab 300 mg plus cilgavimab 300 mg dose should be administered as soon as possible. On
June 30, 2022, the FDA further revised the EUA to authorize repeated doses of tixagevimab 300 mg plus
cilgavimab 300 mg to be administered every 6 months.

The prevalence of certain Omicron subvariants (i.e., BA.4.6, BA.2.75.2, BA.5.2.6, BE.7, BQ.1,
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BQ.1.1) that are resistant to tixagevimab plus cilgavimab is rapidly increasing. However, tixagevimab
plus cilgavimab is the only agent authorized by the FDA for use as SARS-CoV-2 PrEP in people who
are not expected to mount an adequate immune response to COVID-19 vaccination or those with
contraindications for COVID-19 vaccines. Therefore, the Panel recommends the use of tixagevimab
plus cilgavimab as PrEP for eligible individuals (BIIb).

When prescribing tixagevimab plus cilgavimab for SARS-CoV-2 PrEP, clinicians should be aware of the
following:

Tixagevimab plus cilgavimab is authorized for use as PrEP in a population that was not well
represented in the PROVENT trial (i.e., a very small proportion of the participants were
immunocompromised).

There are no clinical trial efficacy data on the tixagevimab 300 mg plus cilgavimab 300 mg dose
administered for the prevention of symptomatic COVID-19, and there are no data for any repeated
dose at any defined interval. This dose and the strategy of repeating the dose every 6 months are
based on pharmacokinetic/pharmacodynamic (PK/PD) modeling data.?* Substantial uncertainty in
the PK/PD model remains.

Safety data on the use of tixagevimab 300 mg plus cilgavimab 300 mg primarily come from
TACKLE, a Phase 3 clinical trial that evaluated single doses of tixagevimab plus cilgavimab for
the treatment of patients with mild to moderate COVID-19.24%

Recommendations

Factoring in the limitations outlined above:

The Panel recommends the use of tixagevimab 300 mg plus cilgavimab 300 mg administered
as 2 consecutive 3-mL intramuscular (IM) injections (BIIb) as SARS-CoV-2 PrEP for adults and
adolescents (aged >12 years and weighing >40 kg) who do not have SARS-CoV-2 infection, who
have not been recently exposed to an individual with SARS-CoV-2 infection, AND who:

* Are moderately to severely immunocompromised and may have an inadequate immune
response to COVID-19 vaccination; or

* Are not able to be fully vaccinated with any available COVID-19 vaccines due to a history of
severe adverse reactions to a COVID-19 vaccine or any of its components.

For individuals who only received tixagevimab 150 mg plus cilgavimab 150 mg, a tixagevimab
300 mg plus cilgavimab 300 mg dose should be administered as soon as possible.

Given the increasing prevalence of resistant SARS-CoV-2 subvariants, the decision to administer
tixagevimab plus cilgavimab should be based on the regional prevalence of the resistant
subvariants, the individual patient’s risks, the available resources, and logistics. The Panel’s
recommendations for the use of tixagevimab plus cilgavimab may change if the prevalence of
resistant subvariants increases.

Individuals who receive tixagevimab plus cilgavimab as PrEP should continue to take precautions
to avoid infection. If they experience signs and symptoms consistent with COVID-19, they should
be tested for SARS-CoV-2 and, if infected, promptly seek medical attention.

The Panel recommends repeat dosing of tixagevimab 300 mg plus cilgavimab 300 mg
administered as IM injections every 6 months (BIIb). Repeat doses should be timed from the most
recent dose of tixagevimab plus cilgavimab.

Tixagevimab plus cilgavimab is not a substitute for COVID-19 vaccination and should not
be used in unvaccinated individuals for whom COVID-19 vaccination is recommended.
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Additional Considerations

* Evusheld contains the ingredient polysorbate 80, which is structurally related to polyethylene
glycol.?? COVID-19 vaccines approved or authorized by the FDA contain either polysorbate 80
or polyethylene glycol. There is a theoretical risk of cross-hypersensitivity between Evusheld
and COVID-19 vaccines. Before administering Evusheld to individuals with a history of severe
hypersensitivity reactions to a COVID-19 vaccine, consultation with an allergist/immunologist
should be considered.

* Individuals who qualify as having moderate to severe immunocompromising conditions under the
FDA EUA for tixagevimab plus cilgavimab include, but are not limited to, those who:

» Are receiving active treatment for solid tumors and hematologic malignancies.

* Have a hematologic malignancy (e.g., chronic lymphocytic leukemia, non-Hodgkin lymphoma,
multiple myeloma, acute leukemia) that has been associated with poor response to COVID-19
vaccines, regardless of the patient’s current treatment.

» Received a solid organ or islet transplant and are receiving immunosuppressive therapy.

* Received chimeric antigen receptor T cell therapy or a hematopoietic cell transplant (and are
within 2 years of transplantation or are receiving immunosuppressive therapy).

* Have a moderate or severe primary immunodeficiency (e.g., DiGeorge syndrome, Wiskott-
Aldrich syndrome).

* Have advanced or untreated HIV infection (defined as people with HIV and CD4 T
lymphocyte cell counts <200 cells/mm?, a history of an AIDS-defining illness without immune
reconstitution, or clinical manifestations of symptomatic HIV).

» Are receiving active treatment with high-dose corticosteroids (i.e., >20 mg prednisone or
equivalent per day when administered for >2 weeks), alkylating agents, antimetabolites,
transplant-related immunosuppressive drugs, cancer chemotherapeutic agents classified as
severely immunosuppressive, or immunosuppressive or immunomodulatory biologic agents
(e.g., B cell-depleting agents).

* The strength of the Panel’s current recommendation for tixagevimab 300 mg plus cilgavimab
300 mg is based partly on PK/PD modeling for the Omicron BA.1 and BA.1.1 subvariants and
partly on the BA.2 subvariant’s near-full susceptibility to tixagevimab plus cilgavimab shown
in vitro.?® The Panel’s recommendation may change if subvariants with reduced susceptibility to
tixagevimab plus cilgavimab become more prevalent.

+ If supplies of tixagevimab plus cilgavimab are limited, priority for use as PrEP should be given to
those who are at the highest risk for severe COVID-19.

» If aperson has received a COVID-19 vaccine, tixagevimab plus cilgavimab should be
administered at least 2 weeks after vaccination.

Clinical Trial Data for Tixagevimab Plus Cilgavimab

PROVENT is an ongoing, Phase 3, double-blind, randomized, placebo-controlled trial that evaluated
the use of tixagevimab plus cilgavimab for SARS-CoV-2 PrEP."#° The study enrolled adults aged >18
years who had not received a COVID-19 vaccine and who were at increased risk of severe SARS-CoV-2
infection (e.g., those aged >60 years or those who had a prespecified comorbidity) or who had an
increased risk of acquiring SARS-CoV-2 infection due to their occupation or living situation. The study
excluded those with a history of confirmed SARS-CoV-2 infection or who had a positive SARS-CoV-2
antibody result at screening.

The analyzed population included participants who received a negative reverse transcription polymerase
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chain reaction (RT-PCR) result at baseline. Participants received either tixagevimab 150 mg plus
cilgavimab 150 mg (administered as 2 consecutive IM injections; n = 3,460) or placebo (administered
as 2 IM injections; n = 1,737). The primary endpoint was symptomatic SARS-CoV-2 infection and a
positive RT-PCR result during the 183 days of follow-up.

Once COVID-19 vaccines became available, participants could choose to be unblinded and receive the
vaccine during the study. Only the primary endpoints that occurred prior to unblinding or vaccine receipt
were included in the analysis, resulting in a median follow-up of 83 days. Baseline characteristics were
well balanced between the arms. Prior to unblinding or vaccination, RT-PCR-confirmed symptomatic
SARS-CoV-2 infection was reported for 8 participants (0.2%) in the tixagevimab plus cilgavimab arm
and 17 participants (1.0%) in the placebo arm, representing a 77% reduction in the incidence of infection
in the tixagevimab plus cilgavimab arm (95% CI, 46% to 90%; P < 0.001). A post hoc analysis after

a median follow-up period of 6 months showed a relative risk reduction of 82.8% (95% ClI, 65.8% to
91.4%) for symptomatic infection in the tixagevimab plus cilgavimab arm. Five cases of COVID-19
were considered to be severe or critical, and 2 COVID-19-related deaths were reported. All of these
events occurred in participants who received placebo.

Adverse events were reported for 35.3% of participants in the tixagevimab plus cilgavimab arm and
34.2% of participants in the placebo arm. Serious adverse events were reported for 1% of participants
in each arm; 1 participant in the tixagevimab plus cilgavimab arm had an anaphylactic reaction that

was resolved with epinephrine therapy. The incidence of adverse events was similar in both study arms;
most events were mild (62%) or moderate (32%). Rare, serious cardiac adverse events occurred in 0.7%
of participants in the tixagevimab plus cilgavimab arm and in 0.3% of participants in the placebo arm.
All participants who experienced a cardiac event had cardiac risk factors or a history of cardiac disease
at baseline. There was no clear temporal pattern between these serious cardiac adverse events and
administration of the anti-SARS-CoV-2 mAbs.?

TACKLE was a Phase 3 trial that evaluated the use of tixagevimab plus cilgavimab for the treatment of
nonhospitalized patients with mild to moderate COVID-19. In this study, 452 high-risk adults aged >18
years received a single IM dose of tixagevimab 300 mg plus cilgavimab 300 mg and had a follow-up
visit within 183 days (the median follow-up period was 84 days). Adverse events were reported for

29% of patients in the tixagevimab plus cilgavimab arm and for 36% of patients in the placebo arm; the
majority of events were mild to moderate in severity. Serious cardiac adverse events were reported for 4
patients; 3 had received tixagevimab plus cilgavimab and 1 had received placebo. All events occurred in
patients who had cardiac risk factors or a history of cardiovascular disease.”

Other Drugs for Pre-Exposure Prophylaxis

* The Panel recommends against the use of any oral drugs for SARS-CoV-2 PrEP, except in a
clinical trial (AIII).

Clinical trials are investigating several agents, including emtricitabine plus tenofovir alafenamide or
tenofovir disoproxil fumarate; hydroxychloroquine; ivermectin; and supplements such as zinc, vitamin
C, and vitamin D.

Hydroxychloroquine, given at different doses and durations, has been studied in randomized controlled
trials to assess whether it could prevent SARS-CoV-2 infection in those at risk of being exposed to
infected individuals, such as health care workers. One study reported no evidence of a benefit of
hydroxychloroquine, and it was ultimately halted due to futility before it reached its target enrollment.?’
In another hydroxychloroquine study, which also did not meet its target enrollment and was stopped
early, the majority of the potential transmission events were not confirmed by virologic testing.?® Neither
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study demonstrated any evidence of a reduction in the rate of acquiring infection. Both studies reported
an increased frequency of mild adverse events in the treatment group.

Post-Exposure Prophylaxis

Anti-SARS-CoV-2 Monoclonal Antibodies

* The Panel recommends against the use of bamlanivimab plus etesevimab and casirivimab
plus imdevimab for post-exposure prophylaxis (PEP), as the Omicron variant and its subvariants,
which are not susceptible to these agents, are currently the dominant SARS-CoV-2 variants
circulating in the United States (AIII).

Vaccination remains a highly effective way to prevent SARS-CoV-2 infection. However, despite the
widespread availability of COVID-19 vaccines, some individuals are not fully vaccinated or cannot
mount an adequate response to the vaccine. Some of these individuals, if infected, are at high risk of
progressing to serious COVID-19. Bamlanivimab plus etesevimab and casirivimab plus imdevimab have
previously received FDA EUAs for PEP; however, the Omicron variant and its subvariants are currently
the dominant SARS-CoV-2 variants circulating in the United States. The Panel recommends against the
use of these anti-SARS-CoV-2 mAbs because the Omicron variant and its subvariants are not susceptible
to them (AIII).

Chloroquine and Hydroxychloroquine
* The Panel recommends against the use of hydroxychloroquine for SARS-CoV-2 PEP (Al).

Both chloroquine and hydroxychloroquine have in vitro activity against SARS-CoV and SARS-CoV-
2.23% A small cohort study without a control group suggested that hydroxychloroquine might reduce the
risk of SARS-CoV-2 transmission to close contacts.>! There have been several large trials to determine
whether hydroxychloroquine can reduce the risk of infection after exposure to individuals infected with
SARS-CoV-2. These studies used different dose schedules and targeted different at-risk populations. In
addition, some studies were unable to confirm infection using molecular or antigen tests. None of these
studies demonstrated any evidence of efficacy for hydroxychloroquine, and all showed a higher risk of
generally mild adverse events in those who received the drug.**>*

Other Drugs for Post-Exposure Prophylaxis

* The Panel recommends against the use of other drugs for SARS-CoV-2 PEP, except in a clinical
trial (AILI).

A number of other agents (e.g., ivermectin, hyperimmune gamma globulin, COVID-19 convalescent
plasma, interferons, tenofovir with or without emtricitabine, vitamin D) have been studied for
SARS-CoV-2 PEP. The Panel recommends against their use as SARS-CoV-2 PEP because the studies of
these agents have not demonstrated sufficient benefit.
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Clinical Spectrum of SARS-CoV-2 Infection

Last Updated: September 26, 2022

Patients with SARS-CoV-2 infection can experience a range of clinical manifestations, from no
symptoms to critical illness. In general, adults with SARS-CoV-2 infection can be grouped into the
following severity of illness categories; however, the criteria for each category may overlap or vary
across clinical guidelines and clinical trials, and a patient’s clinical status may change over time.

» Asymptomatic or presymptomatic infection: Individuals who test positive for SARS-CoV-2 using
a virologic test (i.e., a nucleic acid amplification test [NAAT] or an antigen test) but who have no
symptoms that are consistent with COVID-19.

* Mild illness: Individuals who have any of the various signs and symptoms of COVID-19 (e.g.,
fever, cough, sore throat, malaise, headache, muscle pain, nausea, vomiting, diarrhea, loss of taste
and smell) but who do not have shortness of breath, dyspnea, or abnormal chest imaging.

* Moderate illness: Individuals who show evidence of lower respiratory disease during clinical
assessment or imaging and who have an oxygen saturation measured by pulse oximetry (SpO,)
>94% on room air at sea level.

* Severe illness: Individuals who have SpO, <94% on room air at sea level, a ratio of arterial partial
pressure of oxygen to fraction of inspired oxygen (PaO,/Fi0,) <300 mm Hg, a respiratory rate >30
breaths/min, or lung infiltrates >50%.

 Critical illness: Individuals who have respiratory failure, septic shock, and/or multiple organ
dysfunction.

SpO, is a key parameter for defining the illness categories listed above. However, pulse oximetry has
important limitations (discussed in more detail below). Clinicians who use SpO, when assessing a
patient must be aware of those limitations and conduct the assessment in the context of that patient’s
clinical status.

Patients who are aged >65 years are at a higher risk of progressing to severe COVID-19. Other
underlying conditions associated with a higher risk of severe COVID-19 include asthma, cancer,
cardiovascular disease, chronic kidney disease, chronic liver disease, chronic lung disease, diabetes,
advanced or untreated HIV infection, obesity, pregnancy, cigarette smoking, and being a recipient of
immunosuppressive therapy or a transplant.! Health care providers should closely monitor patients with
these conditions until they achieve clinical recovery.

The initial evaluation for patients may include chest imaging (e.g., X-ray, ultrasound or computed
tomography scan) and an electrocardiogram. Laboratory testing should include a complete blood count
with differential and a metabolic profile, including liver and renal function tests. Although inflammatory
markers such as C-reactive protein (CRP), D-dimer, and ferritin are not routinely measured as part of
standard care, results from such measurements may have prognostic value.**

The definitions for the severity of illness categories also apply to pregnant patients. However, the
threshold for certain interventions is different for pregnant patients and nonpregnant patients. For
example, oxygen supplementation for pregnant patients is generally used when SpO, falls below 95% on
room air at sea level to accommodate the physiologic changes in oxygen demand during pregnancy and
to ensure adequate oxygen delivery to the fetus.’
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If laboratory parameters are used for monitoring pregnant patients and making decisions about
interventions, clinicians should be aware that normal physiologic changes during pregnancy can alter
several laboratory values. In general, leukocyte cell count increases throughout gestation and delivery
and peaks during the immediate postpartum period. This increase is mainly due to neutrophilia.®
D-dimer and CRP levels also increase during pregnancy and are often higher in pregnant patients than
nonpregnant patients.” Detailed information on treating COVID-19 in pregnant patients can be found in
Special Considerations in Pregnancy and in the pregnancy considerations subsections in the Guidelines.

In pediatric patients, radiographic abnormalities are common and, for the most part, should not be

the only criteria used to determine the severity of illness. The normal values for respiratory rate also
vary with age in children; therefore, hypoxemia should be the primary criterion used to define severe
COVID-19, especially in younger children. In a small subset of children and young adults, SARS-CoV-2
infection may be followed by the severe inflammatory condition multisystem inflammatory syndrome in
children (MIS-C).%° This syndrome is discussed in detail in Special Considerations in Children.

Clinical Considerations for the Use of Pulse Oximetry

During the COVID-19 pandemic, the use of pulse oximetry to assess and monitor patients’ oxygenation
status increased in hospital, outpatient health care facility, and home settings. Although pulse oximetry is
useful for estimating blood oxygen levels, pulse oximeters may not accurately detect hypoxemia under
certain circumstances. To avoid delays in recognizing hypoxemia, clinicians who use pulse oximetry to
assist with clinical decisions should keep these limitations in mind.

Pulse oximetry results can be affected by skin pigmentation, thickness, or temperature. Poor blood
circulation or the use of tobacco or fingernail polish also may affect results. The Food and Drug
Administration (FDA) advises clinicians to refer to the label or manufacturer website of a pulse oximeter
or sensor to ascertain its accuracy.'” The FDA also advises using pulse oximetry only as an estimate

of blood oxygen saturation, because an SpO, reading represents a range of arterial oxygen saturation
(Sa0,). For example, an SpO, reading of 90% may represent a range of SaO, from 86% to 94%.

Several published reports have compared measurements of SpO, and SaO, in patients with and without
COVID-19. The studies demonstrated that occult hypoxemia (defined as SaO, <88% despite SpO,
>92%) was more common in patients with darker skin pigmentation, which may result in adverse
consequences.'"" The likelihood of error was greater in the lower ranges of SpO,. In 2 studies, greater
incidences of occult hypoxemia were observed in patients who were Black, Hispanic, or Asian than in
patients who were White.''> In 1 of these studies, occult hypoxemia was associated with more organ
dysfunction and hospital mortality.'

A 5-hospital registry study of patients evaluated in the emergency department or hospitalized for
COVID-19 found that 24% were not identified as eligible for treatment due to overestimation of SaO,.
The majority of patients (55%) who were not identified as eligible were Black. The study also examined
the amount of time delay patients experienced before their treatment eligibility was identified. The
median delay for patients who were Black was 1 hour longer than for those who were White.'*

In pulse oximetry, skin tone is an important variable, but accurately measuring oxygen saturation is a
complex process. One observational study in adults was unable to identify a consistently predictable
difference between SaO, and SpO, over time for individual patients.'" Factors other than skin
pigmentation (e.g., peripheral perfusion, pulse oximeter sensor placement) are likely involved.

Despite the limitations of pulse oximetry, an FDA-cleared pulse oximeter for home use can contribute
to an assessment of a patient’s overall clinical status. Practitioners should advise patients to follow the
manufacturer’s instructions for use, place the oximeter on the index or ring finger, and ensure the hand
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is warm, relaxed, and held below the level of the heart. Fingernail polish should be removed before
testing. Patients should be at rest, indoors, and breathing quietly without talking for several minutes
before testing. Rather than accepting the first reading, patients or caretakers should observe the readings
on the pulse oximeter for >30 seconds until a steady number is displayed.'®! Patients should inform
their health care provider if the reading is repeatedly below a previously specified value (generally

95% on room air at sea level). Pulse oximetry has been widely adopted as a remote patient monitoring
tool, but when the use of pulse oximeters is compared with close monitoring of clinical progress via
video consultation, telephone calls, text messaging, or home visits, there is insufficient evidence that it
improves clinical outcomes.'®!

Not all commercially available pulse oximeters have been cleared by the FDA. SpO, readings obtained
through non-FDA-cleared devices, such as over-the-counter sports oximeters or mobile phone
applications, lack sufficient accuracy for clinical use. Abnormal readings on these devices should be
confirmed with an FDA-cleared device or an arterial blood gas analysis.'®!?

Regardless of the setting, SpO, should always be interpreted within the context of a patient’s entire
clinical presentation. A patient’s signs and symptoms (e.g., dyspnea, tachypnea, chest pain, changes in
cognition or attentional state, cyanosis) should be given greater weight than a pulse oximetry result.

Asymptomatic or Presymptomatic Infection

Asymptomatic SARS-CoV-2 infection can occur, although the percentage of patients who remain truly
asymptomatic throughout the course of infection is variable and incompletely defined. It is unclear what
percentage of individuals who present with asymptomatic infection progress to clinical disease. Some
asymptomatic individuals have been reported to have objective radiographic findings consistent with
COVID-19 pneumonia.?*?!

Mild lliness

Patients with mild illness may exhibit a variety of signs and symptoms (e.g., fever, cough, sore throat,
malaise, headache, muscle pain, nausea, vomiting, diarrhea, loss of taste and smell). They do not
have shortness of breath, dyspnea on exertion, or abnormal imaging. Most patients who are mildly

ill can be managed in an ambulatory setting or at home through telemedicine or telephone visits. No
imaging or specific laboratory evaluations are routinely indicated in otherwise healthy patients with
mild COVID-19. Older patients and those with underlying comorbidities are at higher risk of disease
progression; therefore, health care providers should monitor these patients closely until clinical
recovery is achieved. See Therapeutic Management of Nonhospitalized Adults With COVID-19 for
recommendations regarding anti-SARS-CoV-2 therapies.

Moderate lliness

Moderate illness is defined as evidence of lower respiratory disease during clinical assessment or
imaging, with SpO, >94% on room air at sea level. Given that pulmonary disease can progress rapidly in
patients with COVID-19, patients with moderate disease should be closely monitored. See Therapeutic
Management of Nonhospitalized Adults With COVID-19 for recommendations regarding anti-
SARS-CoV-2 therapies. If bacterial pneumonia is suspected, administer empiric antibiotic treatment,
re-evaluate the patient daily, and de-escalate or stop antibiotics if further testing indicates the patient
does not have a bacterial infection.

Severe lliness

Patients with COVID-19 are considered to have severe illness if they have SpO, <94% on room air
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at sea level, PaO /Fi0, <300 mm Hg, a respiratory rate >30 breaths/min, or lung infiltrates >50%.
These patients may experience rapid clinical deterioration. Oxygen therapy should be administered
immediately using a nasal cannula or a high-flow oxygen device. See Therapeutic Management of
Hospitalized Adults With COVID-19 for recommendations regarding anti-SARS-CoV-2 therapies.

If bacterial pneumonia or sepsis is suspected, administer empiric antibiotics, re-evaluate the patient
daily, and de-escalate or stop antibiotics if further testing indicates the patient does not have a bacterial
infection.

Critical lliness

SARS-CoV-2 infection can cause acute respiratory distress syndrome, virus-induced distributive (septic)
shock, cardiac shock, an exaggerated inflammatory response, thrombotic disease, and exacerbation of
underlying comorbidities.

Successful clinical management of a patient with COVID-19, as with any patient in the intensive care
unit (ICU), includes treating both the medical condition that initially resulted in ICU admission as
well as other comorbidities and nosocomial complications. For more information, see Critical Care for
Adults.

Infectious Complications in Patients With COVID-19

Some patients with COVID-19 may have additional infections when they present for care or that
develop during the course of treatment. These coinfections may complicate treatment and recovery.
Older patients or those with certain comorbidities or immunocompromising conditions may be at
higher risk for these infections. The use of immunomodulators such as dexamethasone, interleukin-6
inhibitors (e.g., tocilizumab, sarilumab), or Janus kinase inhibitors (e.g., baricitinib, tofacitinib) to treat
COVID-19 may also be a risk factor for infectious complications; however, when these therapies are
used appropriately, the benefits outweigh the risks.

Infectious complications in patients with COVID-19 can be categorized as follows:

» Coinfections at presentation.: Although most individuals present with only SARS-CoV-2 infection,
concomitant viral infections, including influenza and other respiratory viruses, have been
reported.?? Community-acquired bacterial pneumonia has also been reported, but it is uncommon,
with a prevalence that ranges from 0% to 6% of people with SARS-CoV-2 infection.?*?
Antibacterial therapy is generally not recommended unless additional evidence for bacterial
pneumonia is present (e.g., leukocytosis, the presence of a focal infiltrate on imaging).

* Reactivation of latent infections: There are case reports of underlying chronic hepatitis B
virus and latent tuberculosis infections reactivating in patients with COVID-19 who receive
immunomodulators as treatment,**?¢ although the data are currently limited. Reactivation of herpes
simplex virus and varicella zoster virus infections have also been reported.?” Cases of severe and
disseminated strongyloidiasis have been reported in patients with COVID-19 during treatment
with tocilizumab and corticosteroids.?®?° Many clinicians would initiate empiric treatment (e.g.,
with the antiparasitic drug ivermectin), with or without serologic testing, in patients who are from
areas where Strongyloides is endemic (i.e., tropical, subtropical, or warm temperate areas).*

» Nosocomial infections: Hospitalized patients with COVID-19 may acquire common nosocomial
infections, such as hospital-acquired pneumonia (including ventilator-associated pneumonia),
line-related bacteremia or fungemia, catheter-associated urinary tract infection, and Clostridioides
difficile—associated diarrhea. Early diagnosis and treatment of these infections are important for
improving outcomes in these patients.
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» Opportunistic fungal infections: Invasive fungal infections, including aspergillosis and
mucormycosis, have been reported in hospitalized patients with COVID-19.%!** Although these
infections are relatively rare, they can be fatal, and they may be seen more commonly in patients
who are immunocompromised or receiving mechanical ventilation. The majority of mucormycosis
cases have been reported in India and are associated with diabetes mellitus or the use of
corticosteroids.*>*® The approach for managing these fungal infections should be the same as the
approach for managing invasive fungal infections in other settings.

SARS-CoV-2 Reinfection and Breakthrough Infection

As seen with other viral infections, reinfection after recovery from prior infection has been reported for
SARS-CoV-2.%7 Reinfection may occur as initial immune responses to the primary infection wane over
time. The true prevalence of reinfection is not known and likely varies depending on the circulating
variants. A national database study in Qatar estimated that previous infection prevented reinfection
with the Alpha, Beta, and Delta variants of concern (VOCs), with 90%, 86%, and 92% effectiveness,
respectively. Protection against reinfection with the Omicron VOC was about 56% effective.*®
Furthermore, an investigation of Omicron infection after Delta infection in 4 U.S. states identified

10 cases of reinfection that occurred <90 days after a symptomatic infection (1 reinfection required
hospitalization).* The majority of reinfection cases (70%) occurred in people who were unvaccinated.
Fewer patients were symptomatic during reinfection than during the initial infection. Among patients
who were symptomatic, the median duration of symptoms was shorter with reinfection than with the
initial infection.

Breakthrough SARS-CoV-2 infections (i.e., infection in people who completed the primary vaccine
series) have been reported.* Breakthrough SARS-CoV-2 infection appears to be less likely to lead to
severe illness than infection in people who are unvaccinated. An analysis of electronic health record data
from a large U.S. sample of 664,722 patients seen from December 2020 to September 2021 found that
full vaccination was associated with a 28% reduction in the risk of a breakthrough infection.** That study
also found that the time to breakthrough infection was shorter for patients with immunocompromising
conditions (i.e., people with HIV or solid organ or bone marrow transplant recipients) than for those
with no immunocompromising conditions. For information on diagnostic testing in the setting of
suspected reinfection, see Testing for SARS-CoV-2 Infection. In addition, guidelines for the diagnosis
and evaluation of suspected SARS-CoV-2 reinfection or breakthrough infection are provided by the
Centers for Disease Control and Prevention (CDC).

Although data are limited, no evidence suggests that the treatment of suspected or documented
SARS-CoV-2 reinfection or breakthrough infection should be different from the treatment used during
the initial infection, as outlined in Therapeutic Management of Nonhospitalized Adults With COVID-19
and Therapeutic Management of Hospitalized Adults With COVID-19.

Persistent Symptoms and Other Conditions After Acute COVID-19

Some patients may experience persistent symptoms or other conditions after acute COVID-19.

Adult and pediatric data on the incidence, natural history, and etiology of these symptoms and organ
dysfunction are emerging. However, reports on these data have several limitations, including differing
case definitions. In addition, many reports only included patients who attended post-COVID clinics,

and the studies often lack comparator groups. No specific treatments for persistent effects of COVID-19
have been shown to be effective, although general management strategies have been proposed, including
interim guidance from the CDC, the American Academy of Physical Medicine and Rehabilitation, and
the United Kingdom’s COVID-19 rapid guideline.
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The nomenclature for this phenomenon is evolving, and no clinical terminology has been established.
It has been referred to as post-COVID condition, post-COVID syndrome, post-acute sequelae of
SARS-CoV-2, or, colloquially, “long COVID.” Affected patients have been referred to as “long
haulers.” MIS-C and multisystem inflammatory syndrome in adults (MIS-A) are serious postinfectious
complications of acute COVID-19. For more information on these syndromes, see Therapeutic

Management of Hospitalized Pediatric Patients With Multisystem Inflammatory Syndrome in Children
(MIS-C) (With Discussion on Multisystem Inflammatory Syndrome in Adults [MIS-A]).

The CDC has defined post-COVID conditions as new, returning, or ongoing symptoms that people
experience >4 weeks after being infected with SARS-CoV-2.#! In October 2021, the World Health
Organization published a clinical case definition that described the post-COVID clinical condition as
usually occurring 3 months after the onset of COVID-19 with symptoms that last for >2 months and
cannot be explained by an alternative diagnosis.*

Persistent Symptoms

The prevalence of persistent post-COVID clinical signs and symptoms remains unclear. In a systematic
review of 25 observational cohort studies, prevalence varied widely (from 5% to 80%) and likely
reflected differences in study populations, case definitions, and data resources.** Another large,
systematic review found a similar prevalence of post-COVID symptoms 6 months after initial infection
between studies from high-income or low- and middle-income countries and between studies in which
>60% or <60% of the patients were hospitalized.*

A prospective study conducted at the University of Washington investigated mostly outpatients with
laboratory-confirmed SARS-CoV-2 infection (150 participants had mild illness, 11 had no symptoms,
and 11 had moderate or severe disease that required hospitalization).* Participants completed a
follow-up questionnaire 3 months to 9 months after illness onset; 33% of outpatients and 31% of
hospitalized patients reported >1 persistent symptom. Persistent symptoms were reported by 27% of the
patients aged 18 to 39 years, 30% of those aged 40 to 64 years, and 43% of those aged >65 years.

In these and other studies, the most commonly reported nonneurologic, persistent symptoms included
fatigue or muscle weakness, joint pain, chest pain, palpitations, shortness of breath, and cough.***' From
January 2020 to April 2021, the CDC conducted an internet-based survey of 3,135 noninstitutionalized
adults who self-reported receiving either a positive or negative SARS-CoV-2 test result.’> The study
found that fatigue, shortness of breath, and cough were commonly reported symptoms lasting >4 weeks
after onset. The prevalence of these symptoms among participants with a positive test result versus the
prevalence among participants with a negative test result was 22.5% versus 12% for fatigue, 15.5%
versus 5.2% for shortness of breath, and 14.5% versus 4.9% for cough.

Some of the reported symptoms overlap with post-intensive care syndrome symptoms that have been
described for patients without COVID-19. Prolonged symptoms and disabilities after COVID-19 have
also been reported in patients with milder illness, including outpatients.>*-*

Patients who had breakthrough infection after COVID-19 vaccination are less likely to report symptoms
that persist >28 days than patients with SARS-CoV-2 infection who are unvaccinated.>>*® The COVID
Symptom Study, conducted from December 2020 to July 2021, included participants who used a mobile
application to report symptoms after breakthrough infections or reinfection.* The investigators found
that the odds of reporting symptoms for >28 days was reduced by about half among participants who
received 2 vaccine doses, when compared with participants who received 1 or 0 vaccine doses.

A study of electronic health record data from 59 health care organizations, primarily in the United
States, compared the records of people who did not receive any vaccine doses with records of people
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who received 2 vaccine doses.”’ In the 6 months after infection, those who received 2 vaccine doses had
a lower risk for some, but not all, long-COVID outcomes, such as fatigue, muscle weakness, loss of the
sense of smell, or hair loss.

Cardiopulmonary Injury

A U.S. Department of Veterans Affairs (VA) study of a national health care database compared 153,760
veterans who survived the first 30 days of COVID-19 to contemporary and historical control cohorts
that had no evidence of SARS-CoV-2 infection.’® When compared with the control cohorts, patients
with history of COVID-19 had a greater incidence of post-acute cardiovascular outcomes (e.g.,
cerebrovascular disorder, dysrhythmia, inflammatory heart disease, ischemic heart disease, heart failure,
thromboembolic disease) at 12 months.

A prospective study of pulmonary function examined longitudinal data from the adult Copenhagen
General Population Study and found that pulmonary function declined faster for the 107 patients with
mostly mild COVID-19 than for a matched sample from the general population.*

Neuropsychiatric Impairment

Neuropsychiatric impairments have been reported among patients who have recovered from acute
COVID-19. Reported persistent neurologic symptoms include headaches, vision changes, hearing loss,
impaired mobility, numbness in extremities, restless legs syndrome, tremors, memory loss, cognitive
impairment, sleep difficulties, concentration problems, mood changes, and loss of smell or taste.-¢

One study in the United Kingdom administered cognitive tests to 84,285 participants who had recovered
from suspected or confirmed SARS-CoV-2 infection. These participants had worse performances across
multiple domains than would be expected for people with the same ages and demographic profiles; this
effect was observed even among those who had not been hospitalized.** However, the study authors did
not report when the tests were administered in relation to the diagnosis of COVID-19.

A retrospective cohort study examined the electronic health records of 273,618 patients from 59 health
care organizations, primarily in the United States.%® The study reported that cognitive dysfunction
(defined using International Classification of Diseases, Tenth Revision codes) 3 to 6 months after
diagnosis was worse for people with COVID-19 than for people with influenza. Other studies have
reported high rates of anxiety and depression among patients who evaluated their psychiatric distress
using self-report scales.’'°® Reports also show that patients aged <60 years experienced more psychiatric
symptoms than patients aged >60 years.>**!

Metabolic Perturbations

There have been reports of new-onset diabetes after COVID-19." A study of a VA national health care
database analyzed the records of 181,280 people who survived the first 30 days of COVID-19 and
compared them to a contemporary control cohort that had no evidence of SARS-CoV-2 infection. People
with a history of COVID-19 had a 40% greater risk of diabetes 12 months after infection than people

in the control cohort.®® A CDC study of people aged <18 years reported that those with a history of
COVID-19 had an increased risk of diabetes >30 days after SARS-CoV-2 infection when compared with
those with no history of infection.*

Research on persistent symptoms and other conditions after COVID-19 is ongoing, including the
National Institutes of Health’s RECOVER Initiative, which aims to better characterize the prevalence,
characteristics, and pathophysiology of post-acute sequelae of SARS-CoV-2 and inform potential
therapeutic strategies.
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Considerations in Pregnancy

Minimal data are available on differences or unique characteristics of post-acute sequelae of
SARS-CoV-2 among pregnant patients. Persistent symptoms after acute COVID-19 have been reported
in pregnant people. In a prospective cohort study of 594 patients (95% of whom were outpatients) with
SARS-CoV-2 infection who were pregnant or recently pregnant, 25% had persistent symptoms >8
weeks after symptom onset.” The most commonly reported persistent symptoms among this cohort were
fatigue, shortness of breath, and loss of smell or taste. For pregnant patients and their children, as well as
for all patients affected by post-acute sequelae of SARS-CoV-2, more research is needed to understand
any unique long-term effects of COVID-19. The RECOVER Initiative plans to enroll and longitudinally
follow pregnant patients and their children to better understand any long-term effects of COVID-19.
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Prioritization of Anti-SARS-CoV-2 Therapies for
the Treatment of COVID-19 in Nonhospitalized
Patients When There Are Logistical Constraints

Last Updated: December 1, 2022

The prioritization guidance in this section should be used only when logistical constraints limit the
availability of therapies. When there are no logistical constraints, the COVID-19 Treatment Guidelines
Panel (the Panel) recommends that therapies for treatment of SARS-CoV-2 be prescribed for any
eligible individual as recommended in these Guidelines.

When it is necessary to triage patients for receipt of anti-SARS-CoV-2 therapies, the Panel suggests
prioritizing individuals with clinical risk factors for severe illness who are unvaccinated or vaccinated
but not up to date on their vaccinations and individuals who are not expected to mount an adequate
immune response (see Immunocompromising Conditions below).

Prioritization schemes should include a plan for equitable distribution of scarce resources to individuals
who may have less knowledge of or access to these therapies. The availability and distribution of
recommended therapies should be monitored to ensure that access to products is equitable.

Patient Prioritization for Treatment

The Panel recommends oral ritonavir-boosted nirmatrelvir (Paxlovid) as treatment for nonhospitalized
patients with mild to moderate COVID-19 who are at high risk of progressing to severe disease (Alla).

Remdesivir is a recommended option if ritonavir-boosted nirmatrelvir cannot be used. However, some
treating facilities may not have the ability to provide a 3-day course of remdesivir intravenous infusions
to all eligible patients. In these situations, prioritizing patients who will benefit the most from the
therapy becomes necessary. If administration of remdesivir is not feasible, clinicians should review the
Panel’s latest recommendations for an alternative treatment option.

The prioritization scheme below is based on 4 key elements: age, vaccination status, immune status, and
clinical risk factors. For a list of risk factors, see the Centers for Disease Control and Prevention (CDC)
webpage Underlying Medical Conditions Associated With Higher Risk for Severe COVID-19. The
groups are listed by tier in descending order of priority.

Tier Risk Group

1 e Immunocompromised individuals not expected to mount an adequate immune response to COVID-19
vaccination or SARS-CoV-2 infection due to their underlying conditions, regardless of vaccine status (see
Immunocompromising Conditions below); or

* Unvaccinated individuals at the highest risk of severe disease (anyone aged =75 years or anyone aged =65
years with additional risk factors).

2 e Unvaccinated individuals not included in Tier 1 who are at risk of severe disease (anyone aged =65 years or
anyone aged <65 years with clinical risk factors)

3 * Vaccinated individuals at risk of severe disease (anyone aged =65 years or anyone aged <65 years with
clinical risk factors)

Note: Vaccinated individuals who are not up to date with their immunizations are likely at higher risk for
severe disease; patients within this tier who are in this situation should be prioritized for treatment.
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Immunocompromising Conditions

The CDC website COVID-19 Vaccines for People Who Are Moderately or Severely
Immunocompromised provides a list of moderate or severe immunocompromising conditions.'

If remdesivir cannot be provided to all individuals who are moderately to severely immunocompromised
and not able to receive ritonavir-boosted nirmatrelvir, the Panel suggests prioritizing patients who are
least likely to mount an adequate response to COVID-19 vaccination or SARS-CoV-2 infection and are
at risk for severe outcomes, including, but not limited to, patients who:

* Are receiving active treatment for solid tumor and hematologic malignancies.

* Have a hematologic malignancy (e.g., chronic lymphocytic leukemia, non-Hodgkin lymphoma,
multiple myeloma, acute leukemia) that has been associated with poor response to COVID-19
vaccines, regardless of the patient’s current treatment.

* Received a solid organ or islet transplant and are receiving immunosuppressive therapy.

* Received chimeric antigen receptor T cell (CAR T-cell) therapy or a hematopoietic cell transplant
(HCT) and are within 2 years of transplantation or are receiving immunosuppressive therapy.

» Have a moderate or severe primary immunodeficiency (e.g., severe combined immunodeficiency,
DiGeorge syndrome, Wiskott-Aldrich syndrome, common variable immunodeficiency disease).

* Have advanced or untreated HIV infection (defined as people with HIV and CD4 T lymphocyte
[CD4] cell counts <200 cells/mm?, a history of an AIDS-defining illness without immune
reconstitution, or clinical manifestations of symptomatic HIV).

+ Are receiving active treatment with high-dose corticosteroids (i.e., >20 mg prednisone or
equivalent per day when administered for >2 weeks), alkylating agents, antimetabolites,
transplant-related immunosuppressive drugs, cancer chemotherapeutic agents classified as
severely immunosuppressive, or immunosuppressive or immunomodulatory biologic agents (e.g.,
B cell-depleting agents).

If logistical constraints preclude administration of remdesivir to all prioritized patients, the Panel
suggests further prioritizing patients who are more severely immunocompromised and have additional
risk factors for severe disease.

Clinical Risk Factors

Some of the most important risk factors for severe COVID-19 include age (risk increases with

each decade after age 50),% receiving cancer treatment, immunocompromising conditions or receipt

of immunosuppressive medications, cardiovascular disease, chronic kidney disease, chronic lung
disease, diabetes, obesity (i.e., body mass index >30), and pregnancy. For a complete list of risk
factors, including information on the relative risk of severe disease, see the CDC webpage Underlying
Medical Conditions Associated With Higher Risk for Severe COVID-19. Of note, the likelihood of
developing severe COVID-19 increases when a person has multiple comorbidities.’ For people who
are not immunocompromised, vaccination with a primary COVID-19 vaccine series and booster doses
dramatically reduces the risk of progression to severe disease.

Although data on risk factors for severe COVID-19 in children are limited, there is substantial overlap
between risk factors in children and those identified in adults. Children aged <1 year or children with
obesity, moderate to severe immunosuppression, or complex chronic disease and medical complexity
and dependence on respiratory technology are at substantially increased risk of severe disease.*
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Clinical Management of Adults Summary

Last Updated: September 26, 2022

Two main processes are thought to drive the pathogenesis of COVID-19. Early in the clinical course, the
disease is primarily driven by the replication of SARS-CoV-2. Later in the clinical course, the disease
appears to be driven by a dysregulated immune/inflammatory response to SARS-CoV-2 that leads to
tissue damage. Based on this understanding, therapies that directly target SARS-CoV-2 are anticipated to
have the greatest effect early in the course of the disease, while immunosuppressive/anti-inflammatory
therapies are likely to be more beneficial in the later stages of COVID-19.

The clinical spectrum of SARS-CoV-2 infection includes asymptomatic or presymptomatic infection and
mild, moderate, severe, and critical illness. Table 2a provides guidance for clinicians on the therapeutic
management of nonhospitalized adult patients. This includes patients who do not require hospitalization
or supplemental oxygen and those who have been discharged from an emergency department or a
hospital. Table 2¢ provides guidance on the therapeutic management of hospitalized adult patients
according to their disease severity and oxygen requirements.

COVID-19 Treatment Guidelines 49



Table 2a. Therapeutic Management of Nonhospitalized Adults With COVID-19

Patient Disposition Panel’s Recommendations

For All Patients
« All patients should be offered symptomatic management (Alll).

* The Panel recommends against the use of dexamethasone? or other
systemic corticosteroids in the absence of another indication (Allb).

For Patients Who Are at High Risk of Progressing to Severe COVID-19°
Preferred therapies. Listed in order of preference:

« Ritonavir-boosted nirmatrelvir (Paxlovid)*< (Alla)
¢ Remdesivir®® (Blla)

Does Not Require Hospitalization or
Supplemental Oxygen

Alternative therapies. For use ONLY when neither of the preferred therapies
are available, feasible to use, or clinically appropriate. Listed in alphabetical
order:

 Bebtelovimab' (CIII)

¢ Molnupiravirdeh (Clla)

Discharged From Hospital Inpatient The Panel recommends against continuing the use of remdesivir (Alla),

dexamethasone? (Alla), or baricitinib (Alla) after hospital discharge.

Setting in Stable Condition, Even if
Receiving Supplemental Oxygen

Each recommendation in the Guidelines receives 2 ratings that reflect the strength of the recommendation and the
quality of the evidence that supports it. See Guidelines Development for more information.

aThere is currently a lack of safety and efficacy data on the use of dexamethasone in outpatients with COVID-19. Using
systemic glucocorticoids in outpatients with COVID-19 may cause harm.

b For a list of risk factors, see the CDC webpage Underlying Medical Conditions Associated With Higher Risk for
Severe COVID-19. When deciding whether to prescribe antiviral treatment (including an anti-SARS-CoV-2 mAb) to a
patient who has been vaccinated, clinicians should be aware of the conditions associated with a high risk of disease
progression. These conditions include older age, a prolonged amount of time since the most recent vaccine dose (i.e.,
>4-6 months), and a decreased likelihood of an adequate immune response to vaccination due to a moderate to severe
immunocompromising condition or the receipt of immunosuppressive medications. The number and severity of the risk
factors affects the level of risk.

¢ Ritonavir-boosted nirmatrelvir has significant drug-drug interactions. Clinicians should carefully review a patient’s
concomitant medications and evaluate potential drug-drug interactions. See Drug-Drug Interactions Between Ritonavir-
Boosted Nirmatrelvir (Paxlovid) and Concomitant Medications for more information.

d |f a patient requires hospitalization after starting treatment, the full treatment course can be completed at the health care
provider’s discretion.

¢ Administration of remdesivir requires 3 consecutive days of IV infusion.

fBebtelovimab is active in vitro against all circulating Omicron subvariants, but there are no clinical efficacy data from
placebo-controlled trials that evaluated the use of bebtelovimab in patients who are at high risk of progressing to severe
COVID-19. Therefore, bebtelovimab should be used only when the preferred treatment options are not available, feasible
to use, or clinically appropriate.

9 Molnupiravir appears to have lower efficacy than the preferred treatment options. Therefore, it should be used only when
the preferred options are not available, feasible to use, or clinically appropriate.

" The Panel recommends against the use of molnupiravir for the treatment of COVID-19 in pregnant patients unless there
are no other options and therapy is clearly indicated (Alll).

Key: CDC = Centers for Disease Control and Prevention; IV = intravenous; the Panel = the COVID-19 Treatment Guidelines
Panel
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Table 2¢. Therapeutic Management of Hospitalized Adults With COVID-19 Based on Disease Severity

Disease Severity

Recommendations for Antiviral or Inmunomodulator Therapy

Recommendations for Anticoagulant

Hospitalized for
Reasons Other
Than COVID-19

Hospitalized

but Does Not
Require Oxygen
Supplementation

Hospitalized
and Requires
Conventional
Oxygen*

Hospitalized and
Requires HFNC
Oxygen or NIV

Hospitalized and
Requires MV or
ECMO

Clinical Scenario

Patients with mild to moderate
COVID-19 who are at high

risk of progressing to severe
COovID-19°

Recommendation
See Therapeutic Management of Nonhospitalized Adults With COVID-19.

All patients

The Panel recommends against the use of dexamethasone (Alla) or
other systemic corticosteroids (Alll) for the treatment of COVID-19.°

Patients who are at high risk of
progressing to severe COVID-19?

Remdesivire (BIII)

Therapy

For patients without an indication for
therapeutic anticoagulation:

* Prophylactic dose of heparin,
unless contraindicated (Al); (BIII) for
pregnant patients

Patients who require minimal
conventional oxygen

Remdesivire (Blla)

Most patients

Use dexamethasone plus remdesivir® (Blla). If remdesivir cannot be
obtained, use dexamethasone (BI).

Patients who are receiving
dexamethasone and who have
rapidly increasing oxygen needs
and systemic inflammation

Add PO baricitinib® or IV tocilizumab' to 1 of the options above (Blla).

For nonpregnant patients with D-dimer
levels above the ULN who do not have
an increased bleeding risk:

* Therapeutic dose of heparin? (Clla)

For other patients:

* Prophylactic dose of heparin,
unless contraindicated (Al); (BIII) for
pregnant patients

Most patients

Promptly start 1 of the following, if not already initiated:
* Dexamethasone plus PO baricitinib® (Al)
 Dexamethasone plus IV tocilizumab' (Blla)

If baricitinib, tofacitinib, tocilizumab, or sarilumab cannot be obtained:
* Dexamethasone" (Al)

Add remdesivir to 1 of the options above in certain patients (Clla).’

Most patients

Promptly start 1 of the following, if not already initiated:
* Dexamethasone plus PO baricitinib® (Blla)
 Dexamethasone plus IV tocilizumab’ (Blla)

If baricitinib, tofacitinib, tocilizumab, or sarilumab cannot be obtained:
* Dexamethasone" (Al)

For patients without an indication for

therapeutic anticoagulation:

 Prophylactic dose of heparin,
unless contraindicated (Al); (BIII) for
pregnant patients

For patients who are started on a
therapeutic dose of heparin in a non-
ICU setting and then transferred to the
ICU, the Panel recommends switching
to a prophylactic dose of heparin,
unless there is another indication for
therapeutic anticoagulation (BIII).

Each recommendation in the Guidelines receives 2 ratings that reflect the strength of the recommendation and the quality of the evidence that supports it. See Guidelines
Development for more information.

a For a list of risk factors, see the CDC webpage Underlying Medical Conditions Associated With Higher Risk for Severe COVID-19.
b Corticosteroids that are prescribed for an underlying condition should be continued.
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¢ Evidence suggests that the benefit of remdesivir is greatest when the drug is given early in the course of COVID-19 (e.g.,

within 10 days of symptom onset).
¢ Conventional oxygen refers to oxygen supplementation that is not HFNC oxygen, NIV, MV, or ECMO.

¢ If these patients progress to requiring HFNGC oxygen, NIV, MV, or ECMO, the full course of remdesivir should still be
completed.

"If PO baricitinib and 1V tocilizumab are not available or not feasible to use, PO tofacitinib can be used instead of PO
baricitinib (Blla), and IV sarilumab can be used instead of IV tocilizumab (Blla).

9 Contraindications for the use of therapeutic anticoagulation in patients with COVID-19 include a platelet count <50 x
10%L, Hgb <8 g/dL, the need for dual antiplatelet therapy, bleeding within the past 30 days that required an ED visit or
hospitalization, a history of a bleeding disorder, or an inherited or active acquired bleeding disorder.

" If a JAK inhibitor or an anti-IL-6 receptor mAb is not readily available, start dexamethasone while waiting for the
additional immunomodulator to be acquired. If neither of the other immunomodulators can be obtained, use
dexamethasone alone.

" Clinicians may consider adding remdesivir to 1 of the recommended immunomodulator combinations in patients who
require HFNC oxygen or NIV, including immunocompromised patients. The Panel recommends against the use of
remdesivir without immunomodulators in these patients (Alla).

Key: CDC = Centers for Disease Control and Prevention; ECMO = extracorporeal membrane oxygenation; ED =
emergency department; HFNG = high-flow nasal cannula; Hgb = hemoglobin; ICU = intensive care unit; IL = interleukin;
IV = intravenous; JAK = Janus kinase; mAb = monoclonal antibody; MV = mechanical ventilation; NIV = noninvasive
ventilation; the Panel = the COVID-19 Treatment Guidelines Panel; PO = oral; ULN = upper limit of normal
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General Management of Nonhospitalized
Adults With Acute COVID-19

Last Updated: September 26, 2022

Summary Recommendations

» Management of nonhospitalized patients with acute COVID-19 should include providing supportive care, taking steps
to reduce the risk of SARS-CoV-2 transmission (including isolating the patient), and advising patients on when to
contact a health care provider and seek an in-person evaluation (Alll).

» When possible, patients with symptoms of COVID-19 should be triaged via telehealth visits to determine whether they
require GOVID-19-specific therapy and in-person care (Alll).

* Patients who are at high risk of progression to severe COVID-19 may be eligible for pharmacologic therapy. See
Therapeutic Management of Nonhospitalized Adults With COVID-19 for specific recommendations.

» At a minimum, health care providers should use telehealth to closely follow patients with dyspnea, and in-person
monitoring of these patients should be considered (Alll).

* Patients with persistent or progressive dyspnea, especially those who have an oxygen saturation measured by pulse
oximetry (Sp0,) <94% on room air at sea level or have symptoms that suggest high acuity (e.g., chest pain or
tightness, dizziness, confusion, other mental status changes), should be referred to a health care provider for an in-
person evaluation (Alll).

* Clinicians should be aware that using pulse oximeters to measure oxygen saturation has important limitations.

Therefore, Sp0, results should be considered in the context of the patient’s clinical condition. See Clinical Spectrum
of SARS-CoV-2 Infection for more information.

Each recommendation in the Guidelines receives 2 ratings that reflect the strength of the recommendation and the
quality of the evidence that supports it. See Guidelines Development for more information.

Introduction

This section of the Guidelines is intended to provide general information to health care providers who
are caring for nonhospitalized adults with COVID-19. The COVID-19 Treatment Guidelines Panel’s
(the Panel) recommendations for pharmacologic management can be found in Therapeutic Management
of Nonhospitalized Adults With COVID-19. The Panel recognizes that there are times during the
COVID-19 pandemic when the distinction between outpatient and inpatient care may be less clear.
Patients with COVID-19 may receive care outside traditional ambulatory care or hospital settings if
there is a shortage of hospital beds, staff, or resources. In addition, asymptomatic SARS-CoV-2 infection
or mild disease may be diagnosed during a patient’s hospital admission for a non-COVID-19 condition.
Health care providers should use their judgment when deciding whether the guidance offered in this
section applies to individual patients.

This section focuses on the evaluation and management of:

* Adults with COVID-19 in an ambulatory care setting
* Adults with COVID-19 following discharge from the emergency department (ED)
* Adults with COVID-19 following inpatient discharge
Outpatient evaluation and management in each of these settings may include some or all of the

following: telemedicine, remote monitoring, in-person visits, and home visits by nurses or other health
care providers.

Data from the United States show that racial and ethnic minorities experience higher rates of COVID-19,
hospitalization, and death.'”* In addition, inequitable receipt of COVID-19 treatments by race, ethnicity,
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and socioeconomic status has been reported.®® The underlying causes of these observed disparities may
include barriers to telehealth visits, transportation challenges, inadequate insurance coverage, a lack

of primary care providers, and hesitancy about receiving treatment. To reduce COVID-19 treatment
disparities, providers must be aware of the problem and provide patient-centered care. All patient groups
must have equal access to treatments, regardless of race, ethnicity, or other minoritized status.

Managing Patients With COVID-19 in an Ambulatory Care Setting

Approximately 80% of patients with COVID-19 who are unvaccinated have mild illness that does
not require medical intervention or hospitalization,’ and the proportion is likely higher in patients
who are vaccinated. Most patients with mild COVID-19 (defined as the absence of viral pneumonia
and hypoxemia) can be managed in an ambulatory care setting or at home. Patients with moderate
COVID-19 (those with viral pneumonia but without hypoxemia) or severe COVID-19 (those with
dyspnea, hypoxemia, or lung infiltrates >50%) need in-person evaluation and close monitoring, as
pulmonary disease can progress rapidly and require hospitalization.'

When managing outpatients with COVID-19, clinicians should provide supportive care, take steps to
reduce the risk of SARS-CoV-2 transmission as recommended by the Centers for Disease Control and
Prevention (CDC),''? and advise patients on when to seek an in-person evaluation.'* Supportive care
includes managing symptoms (as described below), ensuring that patients are receiving the proper
nutrition, and being cognizant of the risks of social isolation, particularly for older adults.'* Health

care providers should identify patients who are at high risk of progression to severe COVID-19.

These patients may be candidates for antiviral therapy, including treatment with an anti-SARS-CoV-2
monoclonal antibody (mAb). See Therapeutic Management of Nonhospitalized Adults With COVID-19
for more information.

Older patients and those with chronic medical conditions have a higher risk of hospitalization and death.
However, SARS-CoV-2 infection may cause severe disease and death in patients of any age, even in the

absence of risk factors. In the care of older adults with COVID-19, factors such as cognitive impairment,
frailty, the risk of falls, and polypharmacy should be considered. The decision to monitor a patient in the
outpatient setting should be made on a case-by-case basis.

Assessing the Need for In-Person Evaluation

When possible, patients with symptoms of COVID-19 should be triaged via telehealth visits to
determine whether they require COVID-19-specific therapy and in-person care (AIII). Outpatient
management may include the use of patient self-assessment tools. During the initial triage, clinic staff
should determine which patients are eligible to receive supportive care at home and which patients
warrant an in-person evaluation.'” Local emergency medical services, if called by the patient, may also
be helpful when deciding whether an in-person evaluation is indicated.

At a minimum, health care providers should use telehealth to closely follow patients with dyspnea,

and in-person monitoring of these patients should be considered (AIII). Patients with persistent or
progressive dyspnea, especially those who have an oxygen saturation measured by pulse oximetry
(SpO,) <94% on room air at sea level or have symptoms that suggest high acuity (e.g., chest pain or
tightness, dizziness, confusion, other mental status changes), should be referred to a health care provider
for an in-person evaluation (AIII).

Clinicians who use SpO, results when assessing patients must be aware of the important limitations of
pulse oximeters and conduct assessments in the context of a patient’s clinical condition. See Clinical
Spectrum of SARS-CoV-2 Infection for more information.
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The criteria used to determine the appropriate clinical setting for an in-person evaluation may vary by
location and institution. It may also change over time as new data and treatment options emerge. There
should be a low threshold for in-person evaluation of older people and those with medical conditions
associated with an increased risk of progression to severe COVID-19. Individuals who perform the initial
triage should use their clinical judgment to determine whether patients require ambulance transport.

In some settings where clinical evaluation is challenged by geography, health care provider home visits
may be used to evaluate patients.'® Patients who are homeless should be provided with housing where
they can adequately self-isolate. Providers should be aware of the potential adverse effects of prolonged
social isolation, including depression and anxiety.'* All outpatients should receive instructions regarding
self-care, isolation, and follow-up, and they should be advised to contact a health care provider or a local
ED for any worsening symptoms.'”'® Guidance for implementing home care and isolation for outpatients
with COVID-19 is provided by the CDC.

Clinical Considerations When Managing Patients in an Ambulatory Care Setting

Patients with SARS-CoV-2 infection may be asymptomatic or experience symptoms that are
indistinguishable from other acute viral or bacterial infections (e.g., fever, cough, sore throat, malaise,
muscle pain, headache, gastrointestinal symptoms). People who have symptoms compatible with
COVID-19 should undergo diagnostic SARS-CoV-2 testing (see Testing for SARS-CoV-2 Infection).
Considering other possible etiologies of symptoms is important, including other respiratory viral
infections (e.g., influenza), community-acquired pneumonia, congestive heart failure, asthma or chronic
obstructive pulmonary disease exacerbations, and streptococcal pharyngitis.

Although mild dyspnea is common, worsening dyspnea and severe chest pain or tightness suggest the
development or progression of pulmonary involvement. In studies of patients who developed acute
respiratory distress syndrome, progression occurred a median of 2.5 days after the onset of dyspnea.'-

21 At a minimum, health care providers should use telehealth to closely follow patients with dyspnea,
and in-person monitoring of these patients should be considered (AIII). Patients with persistent

or progressive dyspnea, especially those who have an SpO, <94% on room air at sea level or have
symptoms that suggest high acuity (e.g., chest pain or tightness, dizziness, confusion, other mental status
changes), should be referred to a health care provider for an in-person evaluation (AILI).

If an adult patient has access to a pulse oximeter at home, SpO, measurements can be used to help
assess overall clinical status. Patients should be advised to use pulse oximeters on warm fingers rather
than cold fingers for better accuracy. Patients should inform their health care providers if the value is
repeatedly below 95% on room air at sea level. Pulse oximetry may not accurately detect hypoxemia,
especially in patients who have dark skin pigmentation.'%-?>23

Not all commercially available pulse oximeters have been cleared by the Food and Drug Administration
(FDA). SpO, readings obtained through non-FDA-cleared devices, such as over-the-counter sports
oximeters or mobile phone applications, lack sufficient accuracy for clinical use.?** Abnormal readings
on these devices should be confirmed with an FDA-cleared device or an arterial blood gas analysis.
Importantly, SpO, readings should only be interpreted within the context of a patient’s entire clinical
presentation (i.e., results should be disregarded if a patient is complaining of increasing dyspnea). See
Clinical Spectrum of SARS-CoV-2 Infection for more information regarding the limitations of pulse
oximetry.

Counseling Regarding the Need for Follow-Up

Health care providers should identify patients who are at high risk of disease progression. These patients
may be candidates for antiviral therapy, including treatment with an anti-SARS-CoV-2 mAb (see
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Therapeutic Management of Nonhospitalized Adults With COVID-19). Clinicians should ensure that
these patients receive adequate medical follow-up. The frequency and duration of follow-up will depend
on the risk for severe disease, the severity of symptoms, and the patient’s ability to self-report worsening
symptoms. Health care providers should determine whether a patient has access to a phone, computer, or
tablet for telehealth; whether they have adequate transportation for clinic visits; and whether they have
regular access to food. The clinician should also confirm that the patient has a caregiver who can assist
with daily activities if needed.

All patients and/or their family members or caregivers should be counseled about the warning symptoms
that should prompt re-evaluation through a telehealth visit or an in-person evaluation in an ambulatory
care setting or ED. These symptoms include new onset of dyspnea; worsening dyspnea (particularly

if dyspnea occurs while resting or if it interferes with daily activities); dizziness; and mental status
changes, such as confusion.

Managing Adults With COVID-19 Following Discharge From the Emergency
Department

There are no fixed criteria for admitting patients with COVID-19 to the hospital; criteria may vary by
region and hospital facility. Patients with severe disease are typically admitted to the hospital. Rarely,

a patient with severe disease may not be admitted due to a high prevalence of infection and limited
hospital resources. In addition, patients who could receive appropriate care at home but are unable to be
adequately managed in their usual residential setting are candidates for temporary shelter in supervised
facilities, such as a COVID-19 alternative care facility.”® For example, patients who are living in
multigenerational households or are homeless may not be able to self-isolate and should be provided
resources such as dedicated housing units or hotel rooms, when available. Unfortunately, dedicated
residential care facilities for patients with COVID-19 are not widely available, and community-based
solutions for self-care and isolation should be explored.

Treatment with an antiviral agent or anti-SARS-CoV-2 mAb is recommended for patients with mild to
moderate COVID-19 who are not on supplemental oxygen and are at high risk of clinical progression
(see Therapeutic Management of Nonhospitalized Adults With COVID-19).

In rare cases where institutional resources (e.g., inpatient beds, staff members) are scarce, it may

be necessary to discharge an adult patient and provide an advanced level of home care, including
supplemental oxygen (if indicated), pulse oximetry, and close follow-up. Although early discharge

of patients with severe disease is not generally recommended by the Panel, it is recognized that these
management strategies are sometimes necessary. In these situations, some institutions have provided
frequent telemedicine follow-up visits for these patients or a hotline that allows patients to speak with
a clinician when necessary. Home resources should be assessed before a patient is discharged from the
ED. Outpatients should have a caregiver and access to a device suitable for telehealth. Patients and/

or their family members or caregivers should be counseled about the warning symptoms that should
prompt re-evaluation by a health care provider.

If a patient is not being admitted to the hospital, the Panel recommends against the use of
anticoagulants and antiplatelet therapy in the ED for the prevention of venous thromboembolism (VTE)
or arterial thrombosis, except in a clinical trial (Alla). This recommendation does not apply to patients
with other indications for antithrombotic therapy. For more information, see Antithrombotic Therapy in
Patients With COVID-19. Patients should be encouraged to ambulate, and activity should be increased
according to the patient’s tolerance.
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Managing Adults With COVID-19 Following Hospital Discharge

Most patients who are discharged from the hospital setting should have a follow-up visit with a health
care provider soon after discharge. Whether an in-person or telehealth visit is most appropriate depends
on the clinical and social situation. In some cases, adult patients are deemed to be stable for discharge
from the inpatient setting, although they still require supplemental oxygen. Special consideration may be
given to continuing certain therapeutics (e.g., dexamethasone) in this setting. For more information, see
Therapeutic Management of Nonhospitalized Adults With COVID-19. When possible, these individuals
should receive oximetry monitoring and close follow-up through telehealth visits, visiting nurse
services, or in-person clinic visits.

The Panel recommends against routinely continuing VTE prophylaxis after hospital discharge for
patients with COVID-19 unless they have another indication or are participating in a clinical trial (AIII).
For more information, see Antithrombotic Therapy in Patients With COVID-19. Patients should be
encouraged to ambulate, and activity should be increased according to the patient’s tolerance.

Considerations in Pregnancy

Managing pregnant outpatients with COVID-19 is similar to managing nonpregnant patients (see
Special Considerations in Pregnancy). Clinicians should offer supportive care and therapeutics as
indicated, take steps to reduce the risk of SARS-CoV-2 transmission, and provide guidance on when
to seek an in-person evaluation. The American College of Obstetricians and Gynecologists (ACOG)
has published recommendations on how to use telehealth for prenatal care and how to modify routine
prenatal care when necessary to decrease the risk of SARS-CoV-2 transmission to patients, caregivers,
and staff.”’

In pregnant patients, SpO, should be maintained at 95% or above on room air at sea level, therefore,

the threshold for monitoring pregnant patients in an inpatient setting may be lower than in nonpregnant
patients. At this time, there are no changes to fetal monitoring recommendations in the outpatient setting,
and fetal surveillance and management should be similar to the fetal surveillance and management used
for pregnant patients with medical illness.?®* However, these monitoring strategies can be discussed on
a case-by-case basis with an obstetrician. Pregnant and lactating patients should be given the opportunity
to participate in clinical trials of outpatients with COVID-19 to help inform decision-making in this
population.

References

1. Azar KMJ, Shen Z, Romanelli RJ, et al. Disparities in outcomes among COVID-19 patients in a large health
care system in California. Health Aff (Millwood). 2020;39(7):1253-1262. Available at:
https://www.ncbi.nlm.nih.gov/pubmed/32437224.

2. Gold JAW, Wong KK, Szablewski CM, et al. Characteristics and clinical outcomes of adult patients
hospitalized with COVID-19—Georgia, March 2020. MMWR Morb Mortal Wkly Rep. 2020,69(18):545-550.
Available at: https://www.ncbi.nlm.nih.gov/pubmed/32379729.

3. Gross CP, Essien UR, Pasha S, et al. Racial and ethnic disparities in population-level COVID-19 mortality. J
Gen Intern Med. 2020;35(10):3097-3099. Available at: https://www.ncbi.nlm.nih.gov/pubmed/32754782.

4. Nayak A, Islam SJ, Mehta A, et al. Impact of social vulnerability on COVID-19 incidence and outcomes in the
United States. medRxiv. 2020;Preprint. Available at: https://www.ncbi.nlm.nih.gov/pubmed/32511437.

5. Price-Haywood EG, Burton J, Fort D, Seoane L. Hospitalization and mortality among Black patients and
White patients with COVID-19. N Engl J Med. 2020;382(26):2534-2543. Available at:

https://www.ncbi.nlm.nih.gov/pubmed/32459916.
6. Azam TU, Berlin H, Anderson E, et al. Differences in inflammation, treatment, and outcomes between Black

COVID-19 Treatment Guidelines 57



and non-Black patients hospitalized for COVID-19: a prospective cohort study. Am J Med. 2022;135(3):360-
368. Available at: https://www.ncbi.nlm.nih.gov/pubmed/34793753.

7. Wiltz JL, Feehan AK, Molinari NM, et al. Racial and ethnic disparities in receipt of medications for treatment
of COVID-19—United States, March 2020—August 2021. MMWR Morb Mortal Wkly Rep. 2022;71(3):96-
102. Available at: https://www.ncbi.nlm.nih.gov/pubmed/35051133.

8. Wu EL, Kumar RN, Moore WJ, et al. Disparities in COVID-19 monoclonal antibody delivery: a retrospective
cohort study. J Gen Intern Med. 2022;37(10):2505-2513. Available at:
https://www.ncbi.nlm.nih.gov/pubmed/35469360.

9. Stokes EK, Zambrano LD, Anderson KN, et al. Coronavirus disease 2019 case surveillance—United States,
January 22-May 30, 2020. MMWR Morb Mortal Wkly Rep. 2020;69(24):759-765. Available at:
https://www.ncbi.nlm.nih.gov/pubmed/32555134.

10. Centers for Disease Control and Prevention. Clinical considerations for care of children and adults with
confirmed COVID-19. 2022. Available at: https://www.cdc.gov/coronavirus/2019-ncov/hep/clinical-guidance-
management-patients.html. Accessed September 9, 2022.

11. Centers for Disease Control and Prevention. How to protect yourself and others. 2022. Available at: https://
www.cdc.gov/coronavirus/2019-ncov/prevent-getting-sick/prevention.html. Accessed September 9, 2022.

12. Centers for Disease Control and Prevention. If you are sick or caring for someone. 2022. Available at:
https://www.cdc.gov/coronavirus/2019-ncov/if-you-are-sick. Accessed September 15, 2022.

13. Cheng A, Caruso D, McDougall C. Outpatient management of COVID-19: rapid evidence review. Am Fam
Physician. 2020;102(8):478-486. Available at: https:// www.ncbi.nlm.nih.gov/pubmed/33064422.

14. Morrow-Howell N, Galucia N, Swinford E. Recovering from the COVID-19 pandemic: a focus on older
adults. J Aging Soc Policy. 2020;32(4-5):526-535. Available at:
https://www.ncbi.nlm.nih.gov/pubmed/32336225.

15. Centers for Disease Control and Prevention. Coronavirus self-checker. 2021. Available at: https://www.cdc.
gov/coronavirus/2019-ncov/symptoms-testing/coronavirus-self-checker.html. Accessed September 9, 2022.

16. Close RM, Stone MJ. Contact tracing for Native Americans in rural Arizona. N Engl J Med. 2020;383(3):e15.
Available at: https://www.ncbi.nlm.nih.gov/pubmed/32672426.

17. Centers for Disease Control and Prevention. What to do if you are sick. 2022. Available at: https://www.cdc.
gov/coronavirus/2019-ncov/if-you-are-sick/steps-when-sick.html. Accessed September 9, 2022.

18. Centers for Disease Control and Prevention. Isolation and precautions for people with COVID-19. 2022.
Available at: https://www.cdc.gov/coronavirus/2019-ncov/if-you-are-sick/isolation.html. Accessed September
9,2022.

19. Wang D, Hu B, Hu C, et al. Clinical characteristics of 138 hospitalized patients with 2019 novel coronavirus-
infected pneumonia in Wuhan, China. JAMA. 2020;323(11):1061-1069. Available at:
https://www.ncbi.nlm.nih.gov/pubmed/32031570.

20. Arentz M, Yim E, Klaff L, et al. Characteristics and outcomes of 21 critically ill patients with COVID-19 in
Washington state. JAMA. 2020;323(16):1612-1614. Available at:
https://www.ncbi.nlm.nih.gov/pubmed/32191259.

21.Yang X, Yu 'Y, Xu J, et al. Clinical course and outcomes of critically ill patients with SARS-CoV-2 pneumonia
in Wuhan, China: a single-centered, retrospective, observational study. Lancet Respir Med. 2020;8(5):475-

481. Available at: https://www.ncbi.nlm.nih.gov/pubmed/32105632.

22. Luks AM, Swenson ER. Pulse oximetry for monitoring patients with COVID-19 at home. Potential pitfalls
and practical guidance. Ann Am Thorac Soc. 2020;17(9):1040-1046. Available at:

https://www.ncbi.nlm.nih.gov/pubmed/32521167.

23. Sjoding MW, Dickson RP, Iwashyna TJ, Gay SE, Valley TS. Racial bias in pulse oximetry measurement. N
Engl J Med. 2020;383(25):2477-2478. Available at: https://www.ncbi.nlm.nih.gov/pubmed/33326721.

COVID-19 Treatment Guidelines 58


https://www.cdc.gov/coronavirus/2019-ncov/hcp/clinical-guidance-management-patients.html
https://www.cdc.gov/coronavirus/2019-ncov/hcp/clinical-guidance-management-patients.html
https://www.cdc.gov/coronavirus/2019-ncov/prevent-getting-sick/prevention.html
https://www.cdc.gov/coronavirus/2019-ncov/prevent-getting-sick/prevention.html
https://www.cdc.gov/coronavirus/2019-ncov/symptoms-testing/coronavirus-self-checker.html
https://www.cdc.gov/coronavirus/2019-ncov/symptoms-testing/coronavirus-self-checker.html
https://www.cdc.gov/coronavirus/2019-ncov/if-you-are-sick/steps-when-sick.html
https://www.cdc.gov/coronavirus/2019-ncov/if-you-are-sick/steps-when-sick.html
https://www.ncbi.nlm.nih.gov/pubmed/34793753
https://www.ncbi.nlm.nih.gov/pubmed/33326721

24. Harskamp RE, Bekker L, Himmelreich JCL, et al. Performance of popular pulse oximeters compared with
simultaneous arterial oxygen saturation or clinical-grade pulse oximetry: a cross-sectional validation study in
intensive care patients. BMJ Open Respir Res. 2021;8(1):¢000939. Available at:
https://www.ncbi.nlm.nih.gov/pubmed/34489238.

25. Lipnick MS, Feiner JR, Au P, Bernstein M, Bickler PE. The accuracy of 6 inexpensive pulse oximeters not
cleared by the Food and Drug Administration: the possible global public health implications. Anesth Analg.
2016;123(2):338-345. Available at: https://www.ncbi.nlm.nih.gov/pubmed/27089002.

26. Meyer GS, Blanchfield BB, Bohmer RMJ, Mountford MB, Venderwagen WC. Alternative care sites for the
COVID-19 pandemic: the early U.S. and U.K. experience. NEJM Catalyst. 2020. Available at:
https://catalyst.nejm.org/doi/full/10.1056/CAT.20.0224.

27. American College of Obstetricians and Gynecologists. COVID-19 FAQs for obstetrician-gynecologists,
telehealth. 2020. Available at: https://www.acog.org/clinical-information/physician-fags/covid-19-fags-for-ob-
gyns-telehealth. Accessed September 20, 2022.

28. Society for Maternal-Fetal Medicine. Management considerations for pregnant patients with COVID-19.

2021. Available at: https://s3.amazonaws.com/cdn.smfm.org/media/2734/SMFM_COVID_Management_of _
COVID_pos_preg_patients 2-2-21 (final).pdf.

29. American College of Obstetricians and Gynecologists. COVID-19 FAQs for obstetrician-gynecologists,
obstetrics. 2022. Available at: https://www.acog.org/clinical-information/physician-fags/covid-19-fags-for-ob-
gyns-obstetrics. Accessed September 20, 2022.

COVID-19 Treatment Guidelines 59


https://www.acog.org/clinical-information/physician-faqs/covid-19-faqs-for-ob-gyns-telehealth
https://www.acog.org/clinical-information/physician-faqs/covid-19-faqs-for-ob-gyns-telehealth
https://s3.amazonaws.com/cdn.smfm.org/media/2734/SMFM_COVID_Management_of_COVID_pos_preg_patients_2-2-21_(final).pdf
https://s3.amazonaws.com/cdn.smfm.org/media/2734/SMFM_COVID_Management_of_COVID_pos_preg_patients_2-2-21_(final).pdf
https://www.acog.org/clinical-information/physician-faqs/covid-19-faqs-for-ob-gyns-obstetrics
https://www.acog.org/clinical-information/physician-faqs/covid-19-faqs-for-ob-gyns-obstetrics
https://www.ncbi.nlm.nih.gov/pubmed/34489238

Therapeutic Management of Nonhospitalized
Adults With COVID-19

Last Updated: September 26, 2022

Symptom management should be initiated for all nonhospitalized adults with mild to moderate COVID-19.
For adults who are at high risk of progression to severe disease, several antiviral therapeutic options are
available to reduce the risk of hospitalization or death. The COVID-19 Treatment Guidelines Panel’s (the
Panel) recommendations on the use of these drugs for the treatment of COVID-19 are outlined in this section.

Several factors affect the selection of the best treatment option for a specific patient. These factors include

the clinical efficacy and availability of the treatment option, the feasibility of administering parenteral
medications, the potential for significant drug-drug interactions, the patient’s pregnancy status, and the in vitro
activities of the available products against the currently circulating SARS-CoV-2 variants and subvariants.

Older adults and people who have underlying medical conditions are at increased risk of severe COVID-19.
In addition, people who are members of racial and ethnic minority groups have higher rates of hospitalization
and death from COVID-19 than people who are White.! Disparities in the provision of anti-SARS-CoV-2
monoclonal antibody (mAb) and antiviral treatments to patients who are not White have been reported;
therefore, attention to equitable access is critical.>*

Clinical trials supporting the use of the currently available treatment options were largely conducted in
individuals who were not vaccinated; thus, the efficacy of these treatments in patients who have been
vaccinated is unclear. When deciding whether to prescribe antiviral treatment (including an anti-SARS-
CoV-2 mADb) to a patient who has been vaccinated, clinicians should be aware of the conditions associated
with a high risk of disease progression. These conditions include older age, a prolonged amount of time
since the most recent vaccine dose (i.e., >4—6 months), and a decreased likelihood of an adequate immune
response to vaccination due to a moderate to severe immunocompromising condition or the receipt of
immunosuppressive medications. The number and severity of the risk factors affects the level of risk.*

Table 2a outlines the Panel’s recommendations for using these therapeutic interventions outside the hospital
inpatient setting.

Table 2a. Therapeutic Management of Nonhospitalized Adults With COVID-19

Patient Disposition Panel’s Recommendations

For All Patients
* All patients should be offered symptomatic management (Alll).

 The Panel recommends against the use of dexamethasone? or other
systemic corticosteroids in the absence of another indication (Allb).

For Patients Who Are at High Risk of Progressing to Severe COVID-19°
Does Not Require Hospitalization or Preferred therapies. Listed in order of preference:

Supplemental Oxygen * Ritonavir-hoosted nirmatrelvir (Paxlovid)s® (Alla)

* Remdesivir‘¢ (Blla)

Alternative therapies. For use ONLY when neither of the preferred therapies are
available, feasible to use, or clinically appropriate. Listed in alphabetical order:
* Bebtelovimab' (CIIl)

* Molnupiravir®s" (Clla)

I The Panel recommends against continuing the use of remdesivir (Alla),

dexamethasone? (Alla), or baricitinib (Alla) after hospital discharge.

Setting in Stable Condition, Even if
Receiving Supplemental Oxygen
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Patient Disposition Panel’s Recommendations

Each recommendation in the Guidelines receives 2 ratings that reflect the strength of the recommendation and the
quality of the evidence that supports it. See Guidelines Development for more information.

2 There is currently a lack of safety and efficacy data on the use of dexamethasone in outpatients with COVID-19. Using
systemic glucocorticoids in outpatients with COVID-19 may cause harm.

® For a list of risk factors, see the CDC webpage Underlying Medical Conditions Associated With Higher Risk for
Severe COVID-19. When deciding whether to prescribe antiviral treatment (including an anti-SARS-CoV-2 mAb) to a
patient who has been vaccinated, clinicians should be aware of the conditions associated with a high risk of disease
progression. These conditions include older age, a prolonged amount of time since the most recent vaccine dose (i.e.,
>4-6 months), and a decreased likelihood of an adequate immune response to vaccination due to a moderate to severe
immunocompromising condition or the receipt of immunosuppressive medications. The number and severity of the risk
factors affects the level of risk.

¢ Ritonavir-boosted nirmatrelvir has significant drug-drug interactions. Clinicians should carefully review a patient’s
concomitant medications and evaluate potential drug-drug interactions. See Drug-Drug Interactions Between Ritonavir-
Boosted Nirmatrelvir (Paxlovid) and Concomitant Medications for more information.

¢ |f a patient requires hospitalization after starting treatment, the full treatment course can be completed at the health care
provider’s discretion.

¢ Administration of remdesivir requires 3 consecutive days of IV infusion.

" Bebtelovimab is active in vitro against all circulating Omicron subvariants, but there are no clinical efficacy data from
placebo-controlled trials that evaluated the use of bebtelovimab in patients who are at high risk of progressing to severe
COVID-19. Therefore, bebtelovimab should be used only when the preferred treatment options are not available, feasible
to use, or clinically appropriate.

9 Molnupiravir appears to have lower efficacy than the preferred treatment options. Therefore, it should be used only when
the preferred options are not available, feasible to use, or clinically appropriate.

" The Panel recommends against the use of molnupiravir for the treatment of COVID-19 in pregnant patients unless there
are no other options and therapy is clearly indicated (Alll).

Key: CDC = Centers for Disease Control and Prevention; IV = intravenous; the Panel = the COVID-19 Treatment Guidelines
Panel

Patient Prioritization for Treatment

When there are no logistical or supply constraints, the Panel recommends prescribing therapies for

the treatment of COVID-19 for any eligible individual as recommended in these Guidelines. During
surges in cases of SARS-CoV-2 infection, logistical or supply constraints may make it impossible to
offer available therapeutics to all nonhospitalized patients who are eligible to receive them. In these
situations, the Panel recommends prioritizing the treatment of patients who are at the highest risk of
clinical progression (see Prioritization of Anti-SARS-CoV-2 Therapies for the Treatment and Prevention
of COVID-19 When There Are Logistical or Supply Constraints).

Table 2b. Dosing Regimens for the Drugs Listed in Table 2a

Drug Name Dosing Regimen Time From Symptom Onset?

eGFR =60 mL/min <5 days
* Nirmatrelvir 300 mg with RTV 100 mg PO twice daily for 5 days

Ritonavir- | €GFR =30 to <60 mL/min
Boosted | ® Nirmatrelvir 150 mg with RTV 100 mg PO twice daily for 5 days
Nirmatrelvir | eGFR <30 mL/min
(Paxlovid) | o Not recommended

Severe Hepatic Impairment (Child-Pugh Class C)
¢ Not recommended
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Table 2b. Dosing Regimens for the Drugs Listed in Table 2a, continued

Drug Name Dosing Regimen Time From Symptom Onset?

RDV 200 mg IV on Day 1, followed by RDV 100 mg IV once daily on <7 days
Days 2 and 3.° Each infusion should be administered over 30—-120
minutes. Patients should be observed for =1 hour after infusion as
clinically appropriate.

BEB 175 mg as a single IV injection, administered over =30 seconds. | <7 days
Patients should be observed for =1 hour after injection.

Molnupiravir | Molnupiravir 800 mg PO twice daily for 5 days <5 days

Remdesivir

Behtelovimah

4 Per EUA criteria or clinical trial entry criteria.
b See Remdesivir for a discussion of RDV use in patients with renal impairment.

Key: BEB = bebtelovimab; eGFR = estimated glomerular filtration rate; EUA = Emergency Use Authorization; IV =
intravenous; PO = orally; RDV = remdesivir; RTV = ritonavir

Symptom Management

Treatment of symptoms includes using over-the-counter antipyretics, analgesics, or antitussives for
fever, headache, myalgias, and cough. Patients should be advised to drink fluids regularly to avoid
dehydration. Rest is recommended as needed during the acute phase of COVID-19, and ambulation
and other forms of activity should be increased according to the patient’s tolerance. Patients should be
educated about the variability in time to symptom resolution and complete recovery. When possible,
patients with symptoms of COVID-19 should be triaged via telehealth visits to determine whether they
require COVID-19-specific therapy and in-person care (AIII).

At a minimum, health care providers should use telehealth to closely follow patients with dyspnea,
and in-person monitoring of these patients should be considered (AIII). Patients with persistent or
progressive dyspnea, especially those who have an oxygen saturation measured by pulse oximetry
<94% on room air at sea level or have symptoms that suggest high acuity (e.g., chest pain or tightness,
dizziness, confusion, other mental status changes), should be referred to a health care provider for an
in-person evaluation (AIII).

Rationale for the Use of Specific Agents Listed in Table 2a

The Panel’s recommendations for the antiviral agents that are used to treat nonhospitalized patients
with mild to moderate COVID-19 who are at high risk of clinical progression are based on the results
of clinical trials (for ritonavir-boosted nirmatrelvir, remdesivir, and molnupiravir) and on laboratory
assessments of the activity of the anti-SARS-CoV-2 mAb bebtelovimab.

The Panel recommends ritonavir-boosted nirmatrelvir and remdesivir as preferred therapeutic options
because Phase 3, randomized, placebo-controlled trials have reported high clinical efficacies for
these agents in high-risk patients with COVID-19 who are unvaccinated.” The Panel favors the use
of ritonavir-boosted nirmatrelvir in most high-risk, nonhospitalized patients with mild to moderate
COVID-19. If ritonavir-boosted nirmatrelvir is not available or clinically appropriate because of
drug-drug interactions, the Panel recommends using remdesivir as the second option.

The Panel recommends bebtelovimab and molnupiravir as alternative therapeutic options. These

drugs should ONLY be used when neither of the preferred treatment options are available, feasible

to use, or clinically appropriate. The Food and Drug Administration (FDA) issued an Emergency Use
Authorization (EUA) for bebtelovimab based on in vitro data that showed that bebtelovimab has activity
against all circulating Omicron subvariants and clinical efficacy data from a small, Phase 2 clinical trial
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in individuals with mild to moderate COVID-19 who were at low risk of disease progression.” However,
there are no Phase 3 clinical trial data for bebtelovimab. Molnupiravir appears to have had lower clinical
efficacy in Phase 3 clinical trials than the preferred treatment options, although there are no direct
comparisons of these therapies.

There are currently no clinical trial data that directly compare the clinical efficacies of the 4
recommended therapies, and there are no data on the use of combinations of antiviral agents and/or anti-
SARS-CoV-2 mAbs for the treatment of COVID-19. Clinical trials are needed to determine whether
combination therapy has a role in the treatment of COVID-19. The rationale for each of the Panel’s
recommendations is discussed below.

Ritonavir-Boosted Nirmatrelvir (Paxlovid)

Nirmatrelvir is an orally bioavailable protease inhibitor that is active against MR, a viral protease that
plays an essential role in viral replication by cleaving the 2 viral polyproteins.® It has demonstrated
antiviral activity against all coronaviruses that are known to infect humans.’ The FDA issued an EUA for
ritonavir-boosted nirmatrelvir for the treatment of mild to moderate COVID-19 in nonhospitalized adults
and pediatric patients aged >12 years and weighing >40 kg who are at high risk of disease progression.!”
Nirmatrelvir is packaged with ritonavir (as Paxlovid), a strong cytochrome P450 (CYP) 3A4 inhibitor
and pharmacokinetic boosting agent. Ritonavir is required to increase nirmatrelvir concentrations to the
target therapeutic range.

Recommendation

* The Panel recommends using nirmatrelvir 300 mg with ritonavir 100 mg (Paxlovid) orally (PO)
twice daily for 5 days in nonhospitalized adults with mild to moderate COVID-19 who are at high
risk of disease progression; treatment should be initiated as soon as possible and within 5 days of
symptom onset (Alla).

Additional Considerations

 Patients should complete the 5-day treatment course of ritonavir-boosted nirmatrelvir because there
are concerns that a shorter treatment course may be less effective or lead to resistance.

+ If a patient requires hospitalization after starting treatment, the full 5-day treatment course of
ritonavir-boosted nirmatrelvir should be completed unless there are drug-drug interactions that
preclude its use.

» For considerations in pregnancy, see Ritonavir-Boosted Nirmatrelvir (Paxlovid).

» Ritonavir-boosted nirmatrelvir has significant and complex drug-drug interactions, primarily due to
the ritonavir component of the combination.

* Before prescribing ritonavir-boosted nirmatrelvir, clinicians should carefully review the patient’s
concomitant medications, including over-the-counter medications and herbal supplements, to
evaluate potential drug-drug interactions.

* A quick reference guide is also provided in Drug-Drug Interactions Between Ritonavir-Boosted
Nirmatrelvir (Paxlovid) and Concomitant Medications. The FDA EUA fact sheet for ritonavir-
boosted nirmatrelvir, the Liverpool COVID-19 Drug Interactions website, and guidance from the
Ontario COVID-19 Science Advisory Table should also be used to identify and manage drug-drug
interactions.

In the EPIC-HR trial, ritonavir-boosted nirmatrelvir reduced the risk of hospitalization or death by 88%
compared to placebo in nonhospitalized adults with laboratory-confirmed SARS-CoV-2 infection.>!
This efficacy is comparable to the efficacies reported in similar patient populations for remdesivir (87%
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relative reduction)® and greater than the efficacy reported for molnupiravir in this setting (31% relative
reduction)."

Ritonavir-boosted nirmatrelvir is expected to be active against all Omicron subvariants, although clinical
efficacy data are lacking.'*'* Because ritonavir-boosted nirmatrelvir has the potential for significant
drug-drug interactions with concomitant medications, this regimen may not be the optimal choice

for all patients (see Drug-Drug Interactions Between Ritonavir-Boosted Nirmatrelvir [Paxlovid] and
Concomitant Medications). However, because ritonavir-boosted nirmatrelvir is the only highly effective
oral antiviral available for the treatment of COVID-19, drug-drug interactions that can be safely
managed should not preclude the use of this medication.

SARS-CoV-2 Viral Rebound

Observational studies and results from the EPIC-HR trial have described SARS-CoV-2 viral rebound
and the recurrence of COVID-19 symptoms in some patients who have completed treatment with
ritonavir-boosted nirmatrelvir.!>!'® The frequency, mechanism, and clinical implications of these events
are unclear. Viral rebound and the recurrence of COVID-19 symptoms can also occur in the absence

of treatment with ritonavir-boosted nirmatrelvir.'"?° The EPIC-HR study demonstrated the benefit of
ritonavir-boosted nirmatrelvir in patients who were unvaccinated and at high risk of progression to
severe COVID-19. To date, recurrence of symptoms following the use of ritonavir-boosted nirmatrelvir
has not been associated with progression to severe COVID-19 and should not be a reason to avoid the
use of ritonavir-boosted nirmatrelvir.'”'?> Longer treatment courses of ritonavir-boosted nirmatrelvir are
not authorized based on the current EUA, and there are insufficient data on the efficacy of administering
a second course.?

Remdesivir

Remdesivir is a nucleotide prodrug of an adenosine analog that binds to the viral RNA-dependent
RNA polymerase and inhibits viral replication by terminating RNA transcription prematurely. It

is approved by the FDA for the treatment of COVID-19 in adults and children aged >28 days and
weighing >3 kg who are hospitalized with COVID-19 and for those with mild to moderate COVID-19
who are not hospitalized and are at high risk of progression to severe disease. In the PINETREE trial,
nonhospitalized patients with mild to moderate COVID-19 who were unvaccinated and at high risk

of progressing to severe disease received 3 days of intravenous (IV) remdesivir or placebo. Use of
remdesivir resulted in an 87% relative reduction in the risk of hospitalization or death.® Remdesivir has
demonstrated activity in vitro and in animal studies against the Omicron variant and its subvariants.?-?*
See Remdesivir for more information.

Recommendations

* The Panel recommends using remdesivir 200 mg IV on Day 1, followed by remdesivir 100 mg
IV once daily on Days 2 and 3 in nonhospitalized adults with mild to moderate COVID-19 who
are at high risk of disease progression; treatment should be initiated as soon as possible and within
7 days of symptom onset (Blla).

* Remdesivir should be administered in a setting where severe hypersensitivity reactions, such as
anaphylaxis, can be managed. Patients should be monitored during the infusion and observed for
at least 1 hour after infusion as clinically appropriate.

» For patients who started on IV remdesivir during hospitalization but were discharged from the
hospital in stable condition, with or without supplemental oxygen, the Panel recommends against
continuing remdesivir after discharge (Alla).

» For considerations in pregnancy, see Remdesivir.
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Because remdesivir requires IV infusions for 3 consecutive days, there may be logistical constraints to
administering remdesivir in many settings. However, it is an option if ritonavir-boosted nirmatrelvir is
not available.

In the randomized controlled trials that evaluated the efficacy of remdesivir in hospitalized patients,
remdesivir use was discontinued at the time of hospital discharge. Therefore, the Panel recommends
against continuing remdesivir in patients who started on remdesivir during hospitalization but were

discharged in stable condition before completing the 5-day treatment course.

Bebtelovimab

Bebtelovimab is a recombinant neutralizing human mAb that binds to the spike protein of SARS-CoV-2.
In vitro data suggest that bebtelovimab has activity against a broad range of SARS-CoV-2 variants,
including the Omicron variant and its subvariants.?**” The FDA issued an EUA for bebtelovimab for the
treatment of mild to moderate COVID-19 in nonhospitalized adults and pediatric patients aged >12 years
and weighing >40 kg who are at high risk of disease progression. However, to date, the clinical trial data
for bebtelovimab are limited to a single Phase 2, randomized, placebo-controlled trial in patients with
COVID-19 who were at low risk of progressing to severe disease. The trial showed no unexpected safety
events, and patients who received bebtelovimab had more rapid viral decay than those who received the
placebo.

Recommendations

* The Panel recommends using a single bebtelovimab 175 mg IV injection as an alternative
therapy in nonhospitalized adults with mild to moderate COVID-19 who are at high risk of
disease progression ONLY when ritonavir-boosted nirmatrelvir (Paxlovid) and remdesivir are
not available, feasible to use, or clinically appropriate; treatment should be initiated as soon as
possible and within 7 days of symptom onset (CIII).

» Bebtelovimab should be administered in a setting where severe hypersensitivity reactions, such as
anaphylaxis, can be managed. Patients should be monitored for at least 1 hour after the injection.

* For considerations in pregnancy, see Anti-SARS-CoV-2 Monoclonal Antibodies.

Although data on the efficacy of bebtelovimab in reducing hospitalization and deaths for patients

with COVID-19 who were at high risk of disease progression are limited, this agent has a mechanism
of action that is similar to other anti-SARS-CoV-2 mAbs that have been shown to reduce rates of
hospitalization or death among high-risk patients in Phase 3 trials. Therefore, the in vitro data and Phase
2 clinical trial data for bebtelovimab, along with the clinical efficacy data for other anti-SARS-CoV-2
mAbs, support the use of bebtelovimab in high-risk patients with COVID-19 when preferred treatment
options are not available, feasible to use, or clinically appropriate.

Molnupiravir

Molnupiravir is the oral prodrug of beta-D-N4-hydroxycytidine (NHC), a ribonucleoside that has
exhibited antiviral activity against SARS-CoV-2 in vitro and in clinical trials.?**° NHC uptake by viral
RNA-dependent RNA-polymerases results in viral mutations and lethal mutagenesis.**' The FDA
issued an EUA for molnupiravir for the treatment of mild to moderate COVID-19 in nonhospitalized
patients aged >18 years who are at high risk of disease progression and for whom alternative treatment
options are not available, feasible to use, or clinically appropriate. Molnupiravir has activity against
Omicron subvariants based on in vitro and animal studies. 4253032

As a mutagenic ribonucleoside antiviral agent, there is a theoretical risk that molnupiravir will be
metabolized by the human host cell and incorporated into the host DNA, leading to mutations.
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Molnupiravir has been evaluated in 2 in vivo rodent mutagenicity assays. One study produced equivocal
results; in the other study, there was no evidence for mutagenicity. The FDA concluded that, based on
the available genotoxicity data and the 5-day duration of treatment, molnupiravir has a low risk for
genotoxicity.” In addition, there have been concerns about the potential effects of molnupiravir on
SARS-CoV-2 mutation rates. The FDA has required that the manufacturer monitor genomic databases
for the emergence of SARS-CoV-2 variants.

Recommendations

* The Panel recommends using molnupiravir 800 mg PO twice daily for 5 days as an alternative
therapy in nonhospitalized adults with mild to moderate COVID-19 who are at high risk of
disease progression ONLY when ritonavir-boosted nirmatrelvir (Paxlovid) and remdesivir are
not available, feasible to use, or clinically appropriate; treatment should be initiated as soon as
possible and within 5 days of symptom onset (CIIa).

* The Panel recommends against the use of molnupiravir for the treatment of COVID-19 in
pregnant patients unless there are no other options and therapy is clearly indicated (AIII).

* People who engage in sexual activity that may result in conception should use effective
contraception during and following treatment with molnupiravir. For more details, see

Molnupiravir.

The MOVe-OUT trial enrolled nonhospitalized adults who were unvaccinated and at high risk of
progression to severe disease in the pre-Omicron era and reported that molnupiravir reduced the rate

of hospitalization or death by 31% compared to placebo.!** In a secondary analysis of MOVe-OUT
trial data, patients who received molnupiravir and progressed to hospitalization were less likely to

need respiratory interventions when compared with patients who received placebo and progressed to
hospitalization.** Although the different COVID-19 treatment options have not been directly compared
in clinical trials, the Panel recommends using molnupiravir only when ritonavir-boosted nirmatrelvir
and remdesivir are not available, feasible to use, or clinically appropriate, because molnupiravir appears
to have lower efficacy than these other options. It is not yet known how often viral rebound occurs after
treatment with molnupiravir.

The Panel recommends against the use of molnupiravir for the treatment of COVID-19 in pregnant
patients unless there are no other options and therapy is clearly indicated (AIII). Fetal toxicity has

been reported in animal studies of molnupiravir.>* However, when other therapies are not available,
pregnant patients with COVID-19 who are at high risk of progressing to severe disease may reasonably
choose molnupiravir after being fully informed of the risks, particularly if they are beyond the time

of embryogenesis (i.e., >10 weeks’ gestation). See Special Considerations in Pregnancy for more
information.

Immunomodulators
For Nonhospitalized Patients With Mild to Moderate COVID-19

The Panel recommends against the use of dexamethasone or other systemic glucocorticoids to

treat outpatients with mild to moderate COVID-19 who do not require hospitalization or supplemental
oxygen (AlIb). However, patients who are receiving dexamethasone or another corticosteroid for
other indications should continue therapy for their underlying conditions as directed by their health care
providers (AIII).

Medicare and FDA data show a significant increase in the number of prescriptions for systemic
corticosteroids among nonhospitalized patients with COVID-19°° despite a lack of safety and efficacy
data on the use of systemic corticosteroids in this setting. Systemic glucocorticoids may cause
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harm in nonhospitalized patients with COVID-19. Results from 1 randomized controlled trial and 1
observational cohort study did not demonstrate a clinical benefit of dexamethasone among hospitalized
patients who did not require supplemental oxygen,*® and dexamethasone may potentially cause harm in
these patients.’” In the RECOVERY trial, the use of dexamethasone had no effect on mortality among
hospitalized patients with COVID-19 who did not require supplemental oxygen (rate ratio 1.19; 95% CI,
0.91-1.55).3¢ A large observational study of patients at Veterans Affairs hospitals reported no survival
benefit for dexamethasone among patients with COVID-19 who did not require supplemental oxygen.
Instead, these patients had an increased risk of 90-day mortality (HR 1.76; 95% CI, 1.47-2.12).’
However, hospitalized patients with COVID-19 are likely to have an increased risk of mortality
compared to nonhospitalized patients, which is a limitation of observational trial data.

For Patients Who Are Discharged From the Hospital, Even if Receiving Supplemental Oxygen

During the RECOVERY trial, dexamethasone was stopped at the time of hospital discharge.

For hospitalized patients with COVID-19, the Panel recommends against the continuation of
dexamethasone after discharge (Alla). The use of corticosteroids can lead to adverse events (e.g.,
hyperglycemia, neuropsychiatric symptoms, secondary infections), which may be difficult to detect and
monitor in an outpatient setting.

In the randomized controlled trials that evaluated the efficacy of baricitinib in hospitalized patients (i.e.,
RECOVERY, COV-BARRIER, ACTT-2, ACTT-4), baricitinib was discontinued at the time of hospital
discharge. For hospitalized patients with COVID-19, the Panel recommends against the continuation of
baricitinib after discharge (Alla).

Other Agents That Have Been Studied or Are Under Investigation

* The Panel recommends against the use of chloroquine or hydroxychloroquine with or without
azithromycin (Alla), lopinavir/ritonavir, and other HIV protease inhibitors (AIII) for the
outpatient treatment of COVID-19.

* The Panel recommends against the use of antibacterial therapy (e.g., azithromycin,
doxycycline) for the outpatient treatment of COVID-19 in the absence of another indication
(ATII).

+ Other agents have undergone or are currently undergoing investigation in the outpatient setting.
For more information, please refer to the sections of the Guidelines that address:

e COVID-19 convalescent plasma

» Miscellaneous drugs, such as colchicine, fluvoxamine, ivermectin, and inhaled corticosteroids
» Supplements, such as vitamin C, vitamin D, and zinc

* The Panel recommends against the use of anticoagulants and antiplatelet therapy for the
prevention of venous thromboembolism or arterial thrombosis unless the patient has other
indications for the therapy or is participating in a clinical trial (Alla). For more information, see
Antithrombotic Therapy in Patients With COVID-19.

Concomitant Medication Management

In general, a patient’s usual medication and/or supplement regimen should be continued after the
diagnosis of COVID-19 (see Considerations for Using Concomitant Medications in Patients With
COVID-19). Angiotensin-converting enzyme inhibitors, statin therapy, nonsteroidal anti-inflammatory
drugs, and oral, inhaled, and intranasal corticosteroids that are prescribed for comorbid conditions
should be continued as directed (AIII). Patients should be advised to avoid the use of nebulized
medications in the presence of others to avoid potential acrosolization of SARS-CoV-2.?® In patients
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with HIV, antiretroviral therapy should not be switched or adjusted for the purpose of preventing or
treating SARS-CoV-2 infection (AIII). For more information, see Special Considerations in People With
HIV.

When a patient is receiving an immunomodulating medication, the prescribing clinician or an expert
in the subspecialty should be consulted about the risks and benefits associated with a temporary dose
reduction or discontinuation. These risks and benefits will depend on the medication’s indication
and the severity of the underlying condition (see Special Considerations in People Who Are

Immunocompromised).

Use of Concomitant Medications With Ritonavir-Boosted Nirmatrelvir (Paxlovid)

Ritonavir-boosted nirmatrelvir has the potential for significant and complex drug-drug interactions
with concomitant medications, primarily due to the ritonavir component of the combination.

Boosting with ritonavir, a strong CYP3A inhibitor, is required to increase the exposure of nirmatrelvir
to a concentration that is effective against SARS-CoV-2. However, ritonavir may also increase
concentrations of certain concomitant medications, thereby increasing the potential for serious and
sometimes life-threatening drug toxicities. Additionally, ritonavir is an inhibitor, inducer, and substrate
of various other drug-metabolizing enzymes and/or drug transporters.

Before prescribing ritonavir-boosted nirmatrelvir, clinicians should carefully review the patient’s
concomitant medications, including over-the-counter medicines, herbal supplements, and recreational
drugs. Clinicians should refer to resources such as the Liverpool COVID-19 Drug Interactions
website, Drug-Drug Interactions Between Ritonavir-Boosted Nirmatrelvir (Paxlovid) and Concomitant
Medications, and the FDA EUA fact sheet for ritonavir-boosted nirmatrelvir for guidance regarding
potential drug-drug interactions.
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Therapeutic Management of Hospitalized Adults With

COVID-19

Last Updated: August 8, 2022

Table 2¢. Therapeutic Management of Hospitalized Adults With COVID-19 Based on Disease Severity

Disease Severity

Recommendations for Antiviral or Inmunomodulator Therapy

Clinical Scenario

Recommendation

Recommendations for Anticoagulant
Therapy

Hospitalized for
Reasons Other
Than COVID-19

Hospitalized

but Does Not
Require Oxygen
Supplementation

Hospitalized
and Requires
Conventional
Oxygen®

Hospitalized and
Requires HFNC
Oxygen or NIV

Hospitalized and
Requires MV or
ECMO

Patients with mild to moderate
COVID-19 who are at high

risk of progressing to severe
COVID-192

See Therapeutic Management of Nonhospitalized Adults With COVID-19.

All patients

The Panel recommends against the use of dexamethasone (Alla) or
other systemic corticosteroids (Alll) for the treatment of COVID-19.

Patients who are at high risk of
progressing to severe COVID-19°

Remdesivir® (BIll)

For patients without an indication for
therapeutic anticoagulation:

 Prophylactic dose of heparin,
unless contraindicated (Al); (BIII) for
pregnant patients

Patients who require minimal
conventional oxygen

Remdesivire (Blla)

Most patients

Use dexamethasone plus remdesivir® (Blla). If remdesivir cannot be
obtained, use dexamethasone (BI).

Patients who are receiving
dexamethasone and who have
rapidly increasing oxygen needs
and systemic inflammation

Add PO baricitinib’ or IV tocilizumab' to 1 of the options above (Blla).

For nonpregnant patients with D-dimer
levels above the ULN who do not have
an increased bleeding risk:

* Therapeutic dose of heparin® (Clla)

For other patients:

 Prophylactic dose of heparin,
unless contraindicated (Al); (BIII) for
pregnant patients

Most patients

Promptly start 1 of the following, if not already initiated:
 Dexamethasone plus PO baricitinib® (Al)
¢ Dexamethasone plus IV tocilizumab' (Blla)

If baricitinib, tofacitinib, tocilizumab, or sarilumab cannot be obtained:
¢ Dexamethasone" (Al)

Add remdesivir to 1 of the options above in certain patients (Clla).

Most patients

Promptly start 1 of the following, if not already initiated:
 Dexamethasone plus PO baricitinib® (Blla)
¢ Dexamethasone plus IV tocilizumab' (Blla)

If baricitinib, tofacitinib, tocilizumab, or sarilumab cannot be obtained:
* Dexamethasone" (Al)

For patients without an indication for

therapeutic anticoagulation:

 Prophylactic dose of heparin,
unless contraindicated (Al); (BIII) for
pregnant patients

For patients who are started on a
therapeutic dose of heparin in a non-
ICU setting and then transferred to the
ICU, the Panel recommends switching
to a prophylactic dose of heparin,
unless there is another indication for
therapeutic anticoagulation (BIII).
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Each recommendation in the Guidelines receives 2 ratings that reflect the strength of the recommendation and the quality of
the evidence that supports it. See Guidelines Development for more information.

2 For a list of risk factors, see the CDC webpage Underlying Medical Conditions Associated With Higher Risk for Severe
COVID-19.

b Corticosteroids that are prescribed for an underlying condition should be continued.

¢ Evidence suggests that the benefit of remdesivir is greatest when the drug is given early in the course of COVID-19 (e.g.,
within 10 days of symptom onset).

¢ Conventional oxygen refers to oxygen supplementation that is not HFNC oxygen, NIV, MV, or ECMO.

¢ |f these patients progress to requiring HFNC oxygen, NIV, MV, or ECMO, the full course of remdesivir should still be
completed.

F1f PO baricitinib and IV tocilizumab are not available or not feasible to use, PO tofacitinib can be used instead of PO
baricitinib (Blla), and 1V sarilumab can be used instead of IV tocilizumab (Blla).

9 Contraindications for the use of therapeutic anticoagulation in patients with COVID-19 include a platelet count <50 x
10%L, Hgb <8 g/dL, the need for dual antiplatelet therapy, bleeding within the past 30 days that required an ED visit or
hospitalization, a history of a bleeding disorder, or an inherited or active acquired bleeding disorder.

h|f a JAK inhibitor or an anti-1L-6 receptor mAb is not readily available, start dexamethasone while waiting for the
additional immunomodulator to be acquired. If neither of the other immunomodulators can be obtained, use
dexamethasone alone.

I'Clinicians may consider adding remdesivir to 1 of the recommended immunomodulator combinations in patients who
require HFNC oxygen or NIV, including immunocompromised patients. The Panel recommends against the use of
remdesivir without immunomodulators in these patients (Alla).

Key: CDC = Centers for Disease Control and Prevention; ECMO = extracorporeal membrane oxygenation; ED =
emergency department; HFNG = high-flow nasal cannula; Hgb = hemoglobin; ICU = intensive care unit; IL = interleukin;
IV = intravenous; JAK = Janus kinase; mAb = monoclonal antibody; MV = mechanical ventilation; NIV = noninvasive
ventilation; the Panel = the COVID-19 Treatment Guidelines Panel; PO = oral; ULN = upper limit of normal

Two main processes are thought to drive the pathogenesis of COVID-19. Early in the clinical course,
the disease is primarily driven by the replication of SARS-CoV-2. Later in the clinical course, the
disease appears to be also driven by a dysregulated immune/inflammatory response to SARS-CoV-2
infection that may lead to further tissue damage and thrombosis. Based on this understanding, therapies
that directly target SARS-CoV-2 are anticipated to have the greatest effect early in the course of the
disease, whereas immunosuppressive, anti-inflammatory, and antithrombotic therapies are likely to be
more beneficial after COVID-19 has progressed to stages characterized by hypoxemia and endothelial
dysfunction.

Below is a summary of the rationale for the COVID-19 Treatment Guidelines Panel’s (the Panel)
recommendations on the therapeutic management of hospitalized patients with COVID-19. For dosing
information for each of the recommended drugs, please refer to Table 2d below. For detailed information
regarding the therapies and evidence from clinical trials that support the Panel’s recommendations,
please refer to the specific drug pages and clinical data tables.

Patients Who Are Hospitalized for Reasons Other Than COVID-19 and Who Do Not
Require Supplemental Oxygen

Hospitalized patients with COVID-19 who do not require supplemental oxygen are a heterogeneous
population. Some patients may be hospitalized for reasons other than COVID-19 but may also have mild
to moderate COVID-19 (see Clinical Spectrum of SARS-CoV-2 Infection). In these cases, patients who
are at high risk of progressing to severe COVID-19 may benefit from antiviral therapy.
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Remdesivir has been approved by the Food and Drug Administration (FDA) for the treatment of
COVID-19 in adult and pediatric patients aged >12 years and weighing >40 kg, and several other
therapies have received FDA Emergency Use Authorizations for use in patients with mild to moderate
COVID-19 who are at high risk of progressing to severe disease. These therapies can be used in
hospitalized patients who qualify for therapy if they were admitted to the hospital for a diagnosis
other than COVID-19. The Panel’s recommendations for these patients are the same as those for
nonhospitalized patients (see Therapeutic Management of Nonhospitalized Adults With COVID-19).

Patients Who Are Hospitalized for COVID-19 and Who Do Not Require
Supplemental Oxygen

Recommendations

* The Panel recommends using remdesivir for the treatment of COVID-19 in patients who do not
require supplemental oxygen and who are at high risk of progressing to severe disease (BIII).

» Remdesivir should be administered for 5 days or until hospital discharge, whichever comes first.

The rationale for using remdesivir in this population is based on several lines of evidence. In a trial
conducted predominantly among hospitalized patients with COVID-19 who were not receiving
supplemental oxygen at enrollment, a 5-day course of remdesivir was associated with greater clinical
improvement, when compared with standard of care.! Evidence from the PINETREE trial also suggests
that early therapy reduces the risk of progression, although that study was performed in high-risk,
unvaccinated, nonhospitalized patients with <7 days of symptoms.

Other studies have not shown a clinical benefit of remdesivir in this group of hospitalized patients with
COVID-19. In ACTT-1, remdesivir showed no significant benefit in hospitalized patients with mild to
moderate disease. However, only 13% of the study population did not require supplemental oxygen.

In the large Solidarity trial, the use of remdesivir was not associated with a survival benefit among

the subset of hospitalized patients who did not require supplemental oxygen. See Table 4a for more
information.

The aggregate data on using remdesivir to treat this population show a faster time to recovery in patients
who received remdesivir but no clear evidence of a survival benefit. Given the impact on reducing
progression, the Panel finds that the available data support a recommendation for using remdesivir in
hospitalized patients with COVID-19 who are at risk of progressing to severe disease. For information
on medical conditions that confer high risk, see the Centers for Disease Control and Prevention webpage
People With Certain Medical Conditions.

Recommendation

* The Panel recommends against the use of dexamethasone (Alla) or other systemic
corticosteroids (AIII) for the treatment of COVID-19 in patients who do not require supplemental
oxygen.

In the RECOVERY trial, no survival benefit was observed for dexamethasone among the subset of
patients with COVID-19 who did not require supplemental oxygen at enrollment.” In an observational
cohort study of U.S. veterans, the use of dexamethasone was associated with higher mortality in
hospitalized patients with COVID-19 who did not require supplemental oxygen.?

There are no data to support the use of other systemic corticosteroids in hospitalized patients with
COVID-19. However, patients who are receiving corticosteroid treatment for an underlying condition
should continue to receive corticosteroids. See Table 5a for more information.
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Patients Who Require Conventional Oxygen

Patients with COVID-19 who require conventional oxygen (i.e., those who do not require high-flow
nasal cannula [HFNC] oxygen, noninvasive ventilation [NIV], or mechanical ventilation) are a
heterogeneous population. Although the oxygen requirement qualifies all these patients as having severe
disease, some of these patients will improve after a short period with or without treatment; others will
develop progressive disease. There is no consensus on which clinical or laboratory parameters should be
used to determine a patient’s risk of progression and guide therapy.

Recommendation

» For patients with COVID-19 who only require minimal conventional oxygen, the Panel
recommends using remdesivir without dexamethasone (BlIa).

In these patients, the hyperinflammatory state for which corticosteroids might be most beneficial

may not yet be present or fully developed. In a subgroup analysis during the ACTT-1 trial, remdesivir
significantly reduced the time to clinical recovery and significantly reduced mortality among the subset
of patients who were receiving conventional oxygen at enrollment.* Evidence from ACTT-1 suggests
that remdesivir will have its greatest benefit when administered early in the clinical course of COVID-19
(e.g., within 10 days of symptom onset). See Table 4a for more information.

Recommendations

* For most patients with COVID-19 who require conventional oxygen, the Panel recommends using
dexamethasone plus remdesivir (Blla).

 If dexamethasone is not available, an equivalent dose of another corticosteroid (e.g., prednisone,
methylprednisolone, or hydrocortisone) may be used (BIII).

The results of several studies suggest that the use of remdesivir plus dexamethasone improves clinical
outcomes among hospitalized patients with COVID-19. In the CATCO trial, in which 87% of patients
received corticosteroids and 54% were on conventional oxygen, remdesivir significantly reduced the
need for mechanical ventilation among the subset of patients who did not require mechanical ventilation
at enrollment, when compared with standard of care.’ In the Solidarity trial, in which approximately
two-thirds of the patients received corticosteroids, remdesivir significantly reduced mortality among the
subset of patients who were receiving conventional or HFNC oxygen at enrollment.® See Table 4a for
more information.

Recommendation

» Ifremdesivir is not available, the Panel recommends using dexamethasone alone in patients with
COVID-19 who require conventional oxygen (BI).

In the RECOVERY trial, dexamethasone significantly reduced mortality among the subset of patients
who were receiving oxygen (defined as receiving oxygen supplementation but not mechanical
ventilation or extracorporeal membrane oxygenation [ECMOY]) at enrollment.”? Remdesivir was
administered to <1% of the study participants. Results for patients who were only receiving conventional
oxygen at enrollment were not available. See Table 5a for more information.

Recommendation

* The Panel recommends adding a second immunomodulatory drug (e.g., baricitinib or
tocilizumab) to dexamethasone in patients who have rapidly increasing oxygen needs and
systemic inflammation (BIIa).
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Several large randomized trials evaluated the use of interleukin (IL)-6 inhibitors (e.g., tocilizumab,
sarilumab) or Janus kinase (JAK) inhibitors (e.g., baricitinib, tofacitinib) with or without corticosteroids
in patients with COVID-19.7!! These studies included some patients who required conventional oxygen
only, as well as those with increasing oxygen needs and/or elevated levels of inflammatory markers.
Subgroup analyses in these trials have not clearly defined which patients in this heterogeneous group
are most likely to benefit from adding another immunomodulator to their corticosteroid regimens.
Nonetheless, some trials suggest that adding a second immunomodulator to dexamethasone provides
benefits to patients who require conventional oxygen, especially those with rapidly increasing oxygen
requirements and systemic inflammation. Because there are no studies that directly compare the use

of baricitinib and tocilizumab as treatments for COVID-19, the Panel has insufficient evidence to
recommend 1 drug over the other.

Use of Anticoagulants

* The Panel recommends using a therapeutic dose of heparin for nonpregnant patients with
D-dimer levels above the upper limit of normal who require conventional oxygen and who do not
have an increased bleeding risk (CIIa).

» Patients who do not meet the criteria for therapeutic heparin noted above, including pregnant
individuals, should receive a prophylactic dose of heparin, unless this drug is contraindicated
(AI); (BIII) for pregnant patients.

The Panel’s recommendations for the use of heparin are based on data from 3 open-label randomized
controlled trials that compared the use of therapeutic doses of heparin to prophylactic or intermediate
doses of heparin in hospitalized patients who did not require intensive care unit (ICU)-level care.
The multiplatform ATTACC/ACTIV-4a/REMAP-CAP trial reported more organ support-free days
for patients in the therapeutic heparin arm than in the usual care arm, but there was no difference
between the arms in mortality or length of hospitalization.!> The RAPID trial compared a therapeutic
dose of heparin to a prophylactic dose in hospitalized patients with moderate COVID-19. There was
no statistically significant difference between the arms in the occurrence of the primary endpoint
(which was a composite endpoint of ICU admission and initiation of NIV or mechanical ventilation),
but the therapeutic dose of heparin reduced 28-day mortality.'* In the HEP-COVID trial, venous
thromboembolism (VTE), arterial thromboembolism, and death by Day 30 occurred significantly
less frequently in patients who received a therapeutic dose of heparin than in those who received a
prophylactic dose of heparin, but there was no difference in mortality by Day 30 between the arms.'

Patients Who Require High-Flow Nasal Cannula Oxygen or Noninvasive Ventilation

In these patients, systemic inflammation contributes to hypoxemia as the predominant clinical feature,
and patients benefit from a second immunomodulator in addition to dexamethasone. There is no
consensus on which clinical or laboratory parameters reliably predict the risk of death or progression to
mechanical ventilation.

The available evidence suggests that the benefits of adding baricitinib or tocilizumab to dexamethasone
treatment outweigh the potential risks in patients with COVID-19 who require HFNC oxygen, NIV,
mechanical ventilation, or ECMO. Although the combination of dexamethasone and secondary
immunomodulating medications may increase the risk of opportunistic infections or the risk of
reactivating latent infections, there are insufficient data to make recommendations about initiating
prophylaxis against these infections.
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Recommendations

* For most patients, the Panel recommends using 1 of the following combinations of
immunomodulators:

* Dexamethasone plus oral (PO) baricitinib (Al); or

* Dexamethasone plus intravenous (IV) tocilizumab (BlIla)
Several large randomized controlled trials have demonstrated that these patients benefit from combining
dexamethasone with an additional immunomodulator, such as an IL-6 inhibitor (e.g., tocilizumab,

sarilumab) or a JAK inhibitor (e.g., baricitinib, tofacitinib). See Table 5c¢ and Table 5d for more
information.

The use of baricitinib plus dexamethasone was associated with a survival benefit among hospitalized
patients with COVID-19 in the RECOVERY trial. The treatment effect was most pronounced among
patients who were receiving HFNC oxygen or NIV."' The COV-BARRIER trial also demonstrated a
survival benefit of baricitinib that was most pronounced among patients who were receiving HFNC
oxygen or NIV.'’ Data from the ACTT-2° and ACTT-4" trials support the overall safety of baricitinib
and the potential for a clinical benefit, but neither trial studied baricitinib in combination with
dexamethasone as the standard of care.

In the REMAP-CAP trial, the use of tocilizumab in combination with corticosteroids reduced
in-hospital mortality in patients with rapid respiratory decompensation who were admitted to the ICU.'®
Similar results were reported during the RECOVERY trial.” However, patients were only selected for
randomization into the tocilizumab arm during the RECOVERY trial if they had oxygen saturation
<92% on room air and C-reactive protein levels >75 mg/L. These factors put them at higher risk of
clinical progression. Both REMAP-CAP and RECOVERY evaluated the efficacy of adding tocilizumab
to standard care; in both cases, standard care included dexamethasone therapy. Other randomized trials
that have evaluated the use of tocilizumab have demonstrated mixed results, including a lack of benefit
when tocilizumab was administered without dexamethasone as part of standard care.

Combinations of 3 immunomodulators (e.g., dexamethasone plus baricitinib plus tocilizumab) have not
been studied in clinical trials. Although some patients in the baricitinib arm of the RECOVERY trial also
received tocilizumab, data from the study are insufficient to issue a recommendation. When both agents
are used, a potential for additive risk of secondary infections remains."!

In summary, the clinical trials data cited above informed the Panel’s recommendations for adding a
second immunomodulator to dexamethasone in hospitalized patients who require HFNC oxygen or NIV.
The quality of the evidence and the totality of the data support a stronger recommendation for baricitinib
than tocilizumab. See Table 5c and Table 5d for more information.

Recommendation

e If PO baricitinib and IV tocilizumab are not available or not feasible to use, PO tofacitinib can
be used instead of PO baricitinib (BIIa), and IV sarilumab can be used instead of IV tocilizumab
(BlIa).

When neither baricitinib nor tocilizumab is available or feasible to use, the JAK inhibitor tofacitinib

or the IL-6 inhibitor sarilumab may be used as alternative agents for baricitinib or tocilizumab,
respectively. Tofacitinib decreased the risk for respiratory failure or death in the STOP-COVID trial,"’
and sarilumab reduced mortality and the duration of organ support to the same degree as tocilizumab in
the REMAP-CAP trial ®
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Recommendation

* The Panel recommends using dexamethasone alone if baricitinib, tofacitinib, tocilizumab, or
sarilumab cannot be obtained (AI).

Significant effort should be made to obtain baricitinib, tofacitinib, tocilizumab, or sarilumab.
Dexamethasone should be initiated immediately, without waiting until the second immunomodulator can
be acquired. Dexamethasone was used as a single-agent immunomodulatory strategy in the RECOVERY
trial and demonstrated a survival benefit among patients who required supplemental oxygen.” At the
time of the trial, the treatment effect for dexamethasone could not be evaluated separately for those who
required conventional oxygen and those who required HFNC oxygen or NIV (see Corticosteroids).

Recommendation

» For hospitalized patients who require HFNC oxygen or NIV and have certain medical conditions,
the Panel recommends adding remdesivir to 1 of the recommended immunomodulator
combinations (ClIIa).

Although clinical trial data have not established a clear benefit of using remdesivir in patients who
require HFNC oxygen or NIV, the Panel’s recommendation reflects the balance of 2 factors. First, given
that these patients are routinely treated with 2 immunomodulators to prevent or mitigate inflammatory-
mediated injury, these treatments may impair the patient’s antiviral response, and directly treating the
virus with remdesivir may help improve outcomes. In this context, some Panel members would add
remdesivir to treatments for immunocompromised patients who require HFNC oxygen or NIV. In
addition, clinicians may extend the course of remdesivir beyond 5 days in this population based on
clinical response. In the Solidarity trial, remdesivir had a modest but statistically significant effect on
reducing the risk of death or progression to mechanical ventilation; however, these effects could not be
evaluated separately for patients who required conventional oxygen supplementation and those who
required HFNC oxygen or NIV.'® See Table 4a for more information.

Recommendation

* The Panel recommends against the use of remdesivir without immunomodulators in hospitalized
patients who require HFNC oxygen or NIV (Alla).

In the ACTT-1 trial, hospitalized patients with COVID-19 received remdesivir or placebo without
immunomodulators. In the subgroup of 193 patients who required high-flow oxygen or NIV at
enrollment, there was no difference in time to recovery between patients in the remdesivir arm and
patients in the placebo arm (recovery rate ratio 1.09; 95% CI, 0.76—1.57). A post hoc analysis did not
show a survival benefit for remdesivir at Day 29 (HR 1.02; 95% CI, 0.54-1.91).

The Panel recommends against using remdesivir without immunomodulators in patients who require
HFNC oxygen or NIV because there is uncertainty regarding whether using remdesivir by itself confers
a clinical benefit in this subgroup. Patients who are taking remdesivir and then progress to requiring
HFNC oxygen or NIV should complete the course of remdesivir. If these patients are not already
receiving 1 of the recommended immunomodulator combinations as part of their treatment, they should
initiate immunomodulatory therapy.

Use of Anticoagulants

» For patients without an indication for therapeutic anticoagulation, the Panel recommends using a
prophylactic dose of heparin as VTE prophylaxis, unless a contraindication exists (Al); (BIII)
for pregnant patients.
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» For patients who are started on a therapeutic dose of heparin in a non-ICU setting for the
management of COVID-19 and then transferred to the ICU, the Panel recommends switching from
the therapeutic dose to a prophylactic dose of heparin, unless VTE is confirmed (BIII).

* The Panel recommends against the use of an intermediate dose (e.g., enoxaparin 1 mg/kg once
daily) or a therapeutic dose of anticoagulation for VTE prophylaxis, except in a clinical trial
(BI).

The INSPIRATION trial compared the use of intermediate doses of anticoagulation to prophylactic doses
in adults who were admitted to the ICU with COVID-19. There was no difference between the arms in
the incidence of VTE, the incidence of arterial thrombosis, the need for ECMO, or all-cause mortality. '
The multiplatform randomized controlled trial REMAP-CAP/ACTIV-4a/ATTACC compared the
effectiveness of a therapeutic dose of heparin to standard care in critically ill patients with COVID-19.
The study did not show an increase in the number of organ support-free days or the probability of
survival to hospital discharge among patients who received therapeutic doses of anticoagulation.” See
Antithrombotic Therapy in Patients With COVID-19 for more information.

Patients Who Require Mechanical Ventilation or Extracorporeal Membrane
Oxygenation

Recommendation

* The Panel recommends initiating dexamethasone plus PO baricitinib (BIla) or dexamethasone
plus IV tocilizumab (BllIa) if not already initiated in patients with COVID-19 who require
mechanical ventilation or ECMO.

Clinical trials that have evaluated combining IL-6 inhibitors and JAK inhibitors with corticosteroids
for the treatment of patients with COVID-19 provide the most robust evidence for the Panel’s
recommendations.

Clinical trials of tocilizumab have reported an overall survival benefit in patients with hypoxemia and
signs of systemic inflammation (RECOVERY)’ and in patients who are critically ill and require organ
support (REMAP-CAP).'® Although these studies included patients who were receiving mechanical
ventilation at randomization, the studies were not specifically powered to assess the effectiveness of IL-6
inhibitors in these patients. Other studies of tocilizumab in critically ill patients did not find a survival
benefit, although the time between initiation of organ support in the ICU and study enrollment differed
across the studies (see Table 5¢).2"*? The use of corticosteroids also varied across the studies.

An extension of the COV-BARRIER trial compared the efficacy of baricitinib to placebo in 101

critically ill patients with COVID-19. The study reported significant reductions in mortality (relative
reduction of 46% at 28 days and 44% at 60 days) and no major adverse events among patients who
received baricitinib.” Systematic reviews of JAK inhibitors confirm the efficacy of using baricitinib in
hospitalized patients with COVID-19 who require oxygen support. There is a lower certainty of evidence
for patients who were receiving mechanical ventilation or ECMO, and baricitinib may have modestly
attenuated efficacy in this group.?* Baricitinib or tocilizumab should only be administered in combination
with dexamethasone or another corticosteroid.

Regarding the use of tofacitinib and sarilumab if baricitinib and tocilizumab are not available or feasible
to use, please refer to the rationale for patients who require HFNC oxygen or NIV.

Recommendation

* The Panel recommends using dexamethasone alone for the treatment of patients with COVID-19
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who require mechanical ventilation or ECMO if baricitinib, tofacitinib, tocilizumab, or sarilumab
cannot be obtained (AI).

Dexamethasone was shown to reduce mortality in critically ill patients with COVID-19 in a meta-
analysis that aggregated 7 randomized trials and included data on 1,703 critically ill patients. The
largest trial in the meta-analysis was the RECOVERY trial, which included a subgroup of patients who
were receiving mechanical ventilation (see Corticosteroids and Table 5a).? However, as noted above,
subsequent studies of immunomodulator therapy suggest that using a combination of dexamethasone
and another immunomodulator is more effective in patients with COVID-19 who require mechanical
ventilation or ECMO.

Considerations for the Use of Remdesivir

Remdesivir is most effective against COVID-19 in patients who are earlier in the course of the disease
and who do not require mechanical ventilation or ECMO. However, in the Solidarity trial, among
patients who were receiving mechanical ventilation or ECMO, there was a trend toward an increase in
mortality for patients treated with remdesivir. For patients who started on remdesivir and progressed to
requiring mechanical ventilation or ECMO, the Panel suggests continuing remdesivir until the treatment
course is completed.

Subgroup analyses from 2 randomized trials suggest there is no clinical benefit to using a combination
of remdesivir and dexamethasone in patients who are receiving mechanical ventilation or ECMO.>!?

The data are inconclusive on whether corticosteroid therapy may delay viral clearance in patients with
COVID-19.%2% Given the conflicting results from observational studies and the lack of clinical trial data,
some Panel members would add remdesivir to dexamethasone and a second immunomodulator only in
patients who have recently been placed on mechanical ventilation.

Use of Anticoagulants

* The Panel recommends using a prophylactic dose of heparin as VTE prophylaxis, unless a
contraindication exists (Al); (BIII) for pregnant patients.

» For patients who are started on a therapeutic dose of heparin in a non-ICU setting for the
management of COVID-19 and then transferred to the ICU, the Panel recommends switching
from the therapeutic dose to a prophylactic dose of heparin, unless there is another indication for
therapeutic anticoagulation (BIII).

* The Panel recommends against the use of an intermediate dose (e.g., enoxaparin 1 mg/kg daily)
and a therapeutic dose of anticoagulation for VTE prophylaxis in critically ill patients with
COVID-19, except in a clinical trial (BI).

Patients who required mechanical ventilation or ECMO were included in the multiplatform
REMAP-CAP/ACTIV-4a/ATTACC and INSPIRATION trials that studied therapeutic doses and
intermediate doses of heparin, respectively.'** Because these studies reported no benefits to using
intermediate or therapeutic doses of heparin, the recommendations for using prophylactic doses of
heparin in hospitalized patients who require mechanical ventilation or ECMO are the same as those for
patients who require HFNC oxygen or NIV.
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Table 2d. Dosing Regimens for the Drugs Recommended in Table 2¢

The drugs in this table are listed in alphabetical order.

for up to 14 days or until hospital
discharge (whichever comes first)

Drug Name Dosing Regimen Comments

Baricitinib BAR dose is dependent on eGFR; * eGFR =60 mL/min/1.73 m? BAR 4 mg PO once daily
deaT't(?I”hOf thfflag,y 'f] up to 1;‘]_dﬁys « 6GFR 30 to <60 mL/min/1.73 m2 BAR 2 mg PO once daily
pouls ﬁr‘;‘:’)?' al discharge (WhICheVer | | ocq 15 1o <30 mL/min/4.73 m? BAR 1 mg PO once daily

* eGFR <15 mL/min/1.73 m?: BAR is not recommended.

Dexamethasone | DEX 6 mg IV or PO once daily forup |« If DEX is not available, an equivalent dose of another
to 10 days or until hospital discharge corticosteroid may be used.

(whichever comes first) « For more information, see Corticosteroids.

Heparin Therapeutic dose of SUBQ LMWH or | ¢ Administer for 14 days or until hospital discharge
IV UFH (whichever comes first) unless there is a diagnosis of VTE

or another indication for therapeutic anticoagulation.
Prophylactic dose of SUBQ LMWH or | « Administer for the duration of the hospital stay.
SUBQ UFH

Remdesivir RDV 200 mg IV once, then RDV 100 | « If the patient is hospitalized for reasons other than
mg IV once daily for 4 days or until COVID-19, the treatment duration is 3 days (see
hospital discharge (whichever comes Therapeutic Management of Nonhospitalized Adults With
first) COVID-19).

* |f the patient progresses to more severe illness, complete
the course of RDV.

* For a discussion on using RDV in patients with renal
insufficiency, see Remdesivir.

Sarilumab Use the single-dose, prefilled syringe | » Use if BAR or tocilizumab is not available or not feasible to
(not the prefilled pen) for SUBQ use (Blla).
injection. ReCO“St'tUtg sarilumab « In the United States, the currently approved route of
400 mg in 100 cc 0.9% NaCl and administration for sarilumab is SUBQ injection. In the
administer as an IV infusion over 1 REMAP-CAP trial, the SUBQ formulation was used to
hour. prepare the IV infusion.

Tocilizumab Tocilizumab 8 mg/kg actual body * In clinical trials, a third of the participants received a
weight (up to 800 mg) administered second dose of tocilizumab 8 hours after the first dose if
as a single IV dose no clinical improvement was observed.

Tofacitinib Tofacitinib 10 mg PO twice daily * Use if BAR or tocilizumab is not available or not feasible to

use (Blla).
* eGFR <60 mL/min/1.73 m2: tofacitinib 5 mg PO twice daily

Key: BAR = baricitinib; DEX = dexamethasone; eGFR = estimated glomerular filtration rate; IV = intravenous; LMWH
= low-molecular-weight heparin; NaCl = sodium chloride; PO = oral; RDV = remdesivir; SUBQ = subcutaneous; UFH =
unfractionated heparin; VTE = venous thromboembolism
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Clinical Management of Children Summary

Last Updated: August 8, 2022

Data from the Centers for Disease Control and Prevention demonstrate a lower incidence of
SARS-CoV-2 infection, severe disease, and death in children compared with adults.'* Although only a
small percentage of children with COVID-19 will require medical attention, the percentage of intensive
care unit admissions among hospitalized children is comparable to the percentage among hospitalized
adults with COVID-19.51¢

Risk factors for severe COVID-19 have been identified through observational studies and meta-analyses
primarily conducted before the availability of COVID-19 vaccines. Risk factors include having >1
severe comorbid conditions, such as medical complexity with respiratory technology dependence, a
neurologic condition resulting in impaired mucociliary clearance, obesity (particularly severe obesity),
severe underlying cardiac or pulmonary disease, or severely immunocompromised status. However,
pediatric data on risk factors for severe COVID-19 are generally more limited and provide lower
certainty than data for adults.

In general, COVID-19 has similar clinical manifestations and disease stages in children and adults,
including an early phase driven by viral replication and a late phase that appears to be driven by a
dysregulated immune/inflammatory response to SARS-CoV-2 that leads to tissue damage. Respiratory
complications in young children that can occur during the early clinical phase include croup and
bronchiolitis. In addition, a small number of children who have recovered from acute SARS-CoV-2
infection develop multisystem inflammatory syndrome in children (MIS-C) 2 to 6 weeks after infection.
MIS-C is a postinfectious inflammatory condition that can lead to severe organ dysfunction, which is in
contrast to COVID-19, the acute, primarily respiratory illness due to infection with SARS-CoV-2.

There are no results available from clinical trials that evaluated treatments for COVID-19 in children,
and data from observational studies are limited. Applying adult data from COVID-19 trials to children is
a unique challenge because most children experience a mild course of illness with COVID-19. Relative
to adults, children with COVID-19 have substantially lower mortality and less need for hospitalization.
Because of these differences in epidemiology and disease severity, the effect sizes for children are

likely to be smaller than those observed in adults; therefore, to produce a beneficial outcome, the
number needed to treat is higher. Collectively, these factors influence the risk versus benefit balance for
pharmacologic therapies in children.

In the absence of sufficient clinical trial data on the treatment of children with COVID-19, the
COVID-19 Treatment Guidelines Panel’s (the Panel) recommendations for the therapeutic management
of children are based largely on adult safety and efficacy data from clinical trials, the child’s risk of
disease progression, and expert opinion. In general, the older the child and the more severe the disease,
the more reasonable it is to follow treatment recommendations for adult patients with COVID-19.

The Panel’s recommendations for the management of children with COVID-19 or MIS-C are
summarized in the tables below. Table 3a provides recommendations for the therapeutic management
of nonhospitalized children with COVID-19. The Panel’s recommendations are stratified by age (per
the Food and Drug Administration Emergency Use Authorizations) and risk level. See Therapeutic
Management of Nonhospitalized Children With COVID-19 for more information. Table 3b includes a
framework to help clinicians evaluate the risk for severe COVID-19 based on patient conditions and
COVID-19 vaccination status.
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The recommendations for hospitalized children in Table 3¢ are stratified by disease severity. See
Therapeutic Management of Hospitalized Children With COVID-19 for more information. Table
3d summarizes the recommendations for the therapeutic management of MIS-C. For the rationale
behind these recommendations and supporting data, see Therapeutic Management of Hospitalized

Pediatric Patients With Multisystem Inflammatory Syndrome in Children (MIS-C) (With Discussion on
Multisystem Inflammatory Syndrome in Adults [MIS-A]).

Table 3a. Therapeutic Management of Nonhospitalized Children With COVID-19

Panel’s Recommendations

Risk of Severe COVID-19

Aged 12-17 years Aged <12 years

Symptomatic, Regardless of * Provide supportive care (Alll). * Provide supportive care (Alll).

Risk Factors

 Use 1 of the following options (listed | ¢ Ritonavir-boosted nirmatrelvir is

in order of preference):® not authorized by the FDA for use in
* Ritonavir-boosted nirmatrelvir children aged <12 years.
(Paxlovid) within 5 days of * There is insufficient evidence to
. s an symptom onset (BIlI) recommend either for or against
High Risk™ « Remdesivir within 7 days of routine use of remdesivir. Consider
symptom onset (CIH) ;reetltment based on age and other risk
actors.

e There is insufficient evidence to
recommend either for or against the
use of bebtelovimab.®

* There is insufficient evidence to * There is insufficient evidence to
recommend either for or against the recommend either for or against
Intermediate Risk"® use of any antiviral therapy. Consider routine use of remdesivir.
treatment based on age and other risk
factors.
. » Manage with supportive care alone » Manage with supportive care alone
L (BIlI). (BIlI).

Each recommendation in the Guidelines receives 2 ratings that reflect the strength of the recommendation and the quality of
the evidence that supports it. See Guidelines Development for more information.

a Molnupiravir is not authorized by the FDA for use in children aged <18 years and should not be used.

b See Table 3b for the Panel’s framework for assessing the risk of progression to severe COVID-19 based on patient
conditions and COVID-19 vaccination status.

¢ Initiate treatment as soon as possible after symptom onset.

d Bebtelovimab is the only anti-SARS-CoV-2 mAb active against the current dominant circulating Omicron subvariants. In
nonhospitalized adults, bebtelovimab may be used as an alternative therapy when none of the preferred therapies (i.e.,
ritonavir-boosted nirmatrelvir, remdesivir) are available, feasible to use, or clinically appropriate.

¢ The relative risk of severe COVID-19 for intermediate-risk patients is lower than the risk for high-risk patients but higher
than the risk for low-risk patients.

f Low-risk patients include those with comorbid conditions that have a weak or unknown association with severe
COVID-19. Patients with no comorbidities are included in this group.

Key: FDA = Food and Drug Administration; mAb = monoclonal antibody; the Panel = the COVID-19 Treatment Guidelines
Panel
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Table 3b. The Panel’s Framework for Assessing the Risk of Progression to Severe COVID-19
Based on Patient Conditions and COVID-19 Vaccination Status

Risk Level by Vaccination Status?

Conditions

Unvaccinated Primary Series Up to Date

Strong or Consistent Association With Progression to Severe COVID-19

¢ Moderately or severely immunocompromised
(see Special Considerations in People Who High
Are Immunocompromised)

* Obesity (BMI =95th percentile for age),
especially severe obesity (BMI =120% of 95th
percentile for age)®

 Medical complexity with dependence on
respiratory technology®

¢ Severe neurologic, genetic, metabolic, or
other disability that results in impaired ) )
airway clearance or limitations in self care or High Intermediate
activities of daily living

 Severe asthma or other severe chronic lung
disease requiring =2 inhaled or =1 systemic
medications daily

 Severe congenital or acquired cardiac disease
» Multiple moderate to severe chronic diseases
Moderate or Inconsistent Association With Progression to Severe COVID-19
* Aged <1 year

e Prematurity in children aged <2 years
* Sickle cell disease

* Diabetes mellitus (poorly controlled)

* Nonsevere cardiac, neurologic, or metabolic
disease!

Weak or Unknown Association With Progression to Severe COVID-19
* Mild asthma
* Qverweight Low
* Diabetes mellitus (well controlled)

Intermediate

@ Unvaccinated = individuals who are not eligible for COVID-19 vaccination or are <2 weeks from the final dose of
the primary series. Vaccinated with primary series = individuals who completed the primary series of 2 or 3 doses
(the current CDC term is “fully vaccinated”) and are >2 weeks after the final dose of the primary series but have not
received a booster, if they are eligible for a booster. Children aged <5 years are not currently eligible for booster doses.
Vaccinated and up to date = individuals who received the recommended booster dose(s) if eligible or have completed
the primary series but are not yet eligible for a booster. See the CDC for more information.

® The degree of risk conferred by obesity in younger children is less clear than it is in older adolescents.
¢ Includes tracheostomy or NIV.
d Data for this group are particularly limited.

Key: BMI = body mass index; CDC = Centers for Disease Control and Prevention; NIV = noninvasive ventilation; the Panel
=the COVID-19 Treatment Guidelines Panel
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Table 3c. Therapeutic Management of Hospitalized Children With COVID-19

Disease Severity Panel’s Recommendations

For children aged =12 years admitted for COVID-19, use prophylactic
anticoagulation unless contraindicated (BIII).

Hospitalized for COVID-19

For children admitted for COVID-19 who are at the highest risk of
progression to severe GOVID-19,2 consider using remdesivir® for
children aged 12—17 years (CIIl). There is insufficient evidence for using

Does Not Require Supplemental Oxygen remdesivir in children aged 28 days to <12 years.

For children admitted for reasons other than COVID-19 who have mild to
moderate COVID-19 and are at the highest risk of progression,? refer to
Therapeutic Management of Nonhospitalized Children With COVID-19.

Use 1 of the following options:
* Remdesivir® (BIll)

» Dexamethasone plus remdesivir® for children with increasing oxygen
needs, particularly adolescents (BIII)

Requires Conventional Oxygen®

Use 1 of the following options:
» Dexamethasone (BIIl)

Requires Oxygen Through High-Flow » Dexamethasone plus remdesivir® (Blll)

Device or NIV* For children who do not have rapid (e.g., within 24 hours) improvement in
oxygenation after initiation of dexamethasone, baricitinib® or tocilizumab
can be considered for children aged 12—17 years (BIII) and for children
aged 2—11 years (CII).

Dexamethasone’ (Alll)

_ For children who do not have rapid (e.g., within 24 hours) improvement in
Requires MV or ECMO' oxygenation after initiation of dexamethasone, baricitinibe or tocilizumab
may be considered for children aged 12—17 years (BIIl) and for children
aged 2-11 years (CII).

Each recommendation in the Guidelines receives 2 ratings that reflect the strength of the recommendation and the quality of
the evidence that supports it. See Guidelines Development for more information.

a For example, for children who are severely immunocompromised regardless of COVID-19 vaccination status and those
who are unvaccinated and have additional risk factors for progression (see Therapeutic Management of Nonhospitalized
Children With COVID-19).

® The clinical benefit of remdesivir is greatest if it is initiated within 10 days of symptom onset. Remdesivir should be
given for 5 days or until hospital discharge, whichever comes first.

¢ Conventional oxygen refers to oxygen supplementation that is not high-flow oxygen, NIV, MV, or ECMO.

¢ Patients who are receiving NIV or MV at baseline and require a substantial increase in baseline support should be treated
per the recommendations for patients requiring new NIV or MV.

¢ Tofacitinib is an alternative if baricitinib is not available (BIII).

For children who started receiving remdesivir before admission to the ICU, the remdesivir should be continued to
complete the treatment course.

Key: ECMO = extracorporeal membrane oxygenation; ICU = intensive care unit; MV = mechanical ventilation; NIV =
noninvasive ventilation
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Table 3d. Therapeutic Management of Hospitalized Pediatric Patients With MIS-C

Patient Condition Panel’s Recommendations

Initial treatment for MIS-C includes both immunomodulatory and antithrombotic therapy.
Initial Immunomodulatory Therapy

* IVIG 2 g/kg IBW/dose (up to a maximum total dose of 100 g)? IV plus low-to-moderate
dose methylprednisolone (1-2 mg/kg/day) IV or another glucocorticoid at an equivalent
dosea (Allb).

e The Panel recommends against the routine use of IVIG monotherapy for the treatment of
MIS-C unless glucocorticoid use is contraindicated (Allb).
Intensification Immunomodulatory Therapy

e For children with refractory MIS-C who do not improve within 24 hours of initial
immunomodulatory therapy, start 1 of the following (listed in alphabetical order) (Alll):

* High-dose anakinra 5-10 mg/kg IV or SUBQ daily (Bllb), or

* Higher-dose glucocorticoid (e.g., methylprednisolone 10-30 mg/kg/day IV or
equivalent glucocorticoid) (BlIb),> or

* Infliximabc 5-10 mg/kg IV for 1 dose (BlIb).

Antithrombotic Treatment

 Low-dose aspirin (3-5 mg/kg/day, up to maximum daily dose of 81 mg) PO for all
patients without risk factors for bleeding (Alll), AND

* Anticoagulation for patients who fall under 1 of the following clinical scenarios:

» Therapeutic anticoagulation for patients with large CAAs according to the American
Heart Association guidelines for Kawasaki disease (Alll).

» Therapeutic anticoagulation for patients with moderate to severe LV dysfunction who
have no risk factors for bleeding (Alll).

e For patients with MIS-C who do not have large CAAs or moderate to severe LV
dysfunction, consider prophylactic or therapeutic anticoagulation on an individual
basis, taking into consideration risk factors for thrombosis. See Table 3e for additional
information.

Each recommendation in the Guidelines receives 2 ratings that reflect the strength of the recommendation and the quality of
the evidence that supports it. See Guidelines Development for more information.

# Duration of therapy may vary. For more information, see Therapeutic Management of Hospitalized Pediatric Patients
With Multisystem Inflammatory Syndrome in Children (MIS-C) (With Discussion on Multisystem Inflammatory
Syndrome in Adults [MIS-A]).

b |n certain patients with severe illness, intensification therapy may include dual therapy with higher-dose glucocorticoids
and infliximab or anakinra. Anakinra and infliximab should not be given in combination.

¢ Infliximab should not be used in patients with macrophage activation syndrome.

Key: CAA = coronary artery aneurysm; IBW = ideal body weight; IV = intravenous; IVIG = intravenous immunoglobulin; LV
= left ventricular; MIS-C = multisystem inflammatory syndrome in children; PO = oral; SUBQ = subcutaneously
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Special Considerations in Children

Last Updated: August 8, 2022

Key Considerations
* SARS-CoV-2 infection is generally milder in children than in adults, and a substantial proportion of children with the
infection are asymptomatic.
* Most nonhospitalized children with COVID-19 will not require any specific therapy.
 Observational studies describe associations between severe COVID-19 and the presence of =1 comorbid conditions,
including cardiac disease, neurologic disorders, prematurity (in young infants), diabetes, obesity (particularly severe

obesity), chronic lung disease, feeding tube dependence, and immunocompromised status. Age (<1 year and 10-14
years) and non-White race/ethnicity are also associated with severe disease.

* Most children hospitalized for severe COVID-19 have not been fully vaccinated or are not eligible for COVID-19
vaccination.
« Data on the pathogenesis and clinical spectrum of SARS-CoV-2 infection are more limited for children than for adults.

« Vertical transmission of SARS-CoV-2 appears to be rare, but suspected or probable cases of vertical transmission
have been described.

¢ A small subset of children and young adults with SARS-CoV-2 infection may develop multisystem inflammatory
syndrome in children (MIS-C). Many patients with MIS-C require intensive care management. The majority of children
with MIS-C do not have underlying comorbid conditions.

« Data on the prevalence of post-COVID conditions in children are limited but suggest that younger children may have
fewer persistent symptoms than older children and adults.

Each recommendation in the Guidelines receives 2 ratings that reflect the strength of the recommendation and the
quality of the evidence that supports it. See Guidelines Development for more information.

This section provides an overview of the epidemiology and clinical spectrum of disease, including
COVID-19, multisystem inflammatory syndrome in children (MIS-C), and post-COVID conditions.
This section also includes information on risk factors for severe COVID-19, vertical transmission,

and infants born to a birth parent with SARS-CoV-2 infection. Throughout this section, COVID-19
refers to the acute, primarily respiratory illness due to infection with SARS-CoV-2. MIS-C refers to the
postinfectious inflammatory condition.

For information on the prevention, treatment, and management of severe complications of COVID-19 in
children, see:

» Prevention of SARS-CoV-2 Infection

» Therapeutic Management of Hospitalized Children With COVID-19

» Therapeutic Management of Hospitalized Pediatric Patients With Multisystem Inflammatory
Syndrome in Children (MIS-C) (With Discussion on Multisystem Inflammatory Syndrome in

Adults [MIS-A])
» Introduction to Critical Care Management of Children With COVID-19

Epidemiology

Data from the Centers for Disease Control and Prevention (CDC) demonstrate that SARS-CoV-2
infection and severe disease and death due to COVID-19 occur less often in children than in adults.!*
However, the true burden of pediatric SARS-CoV-2 infection remains unclear, as children with mild
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symptoms are seldom systematically tested, and contact tracing and seroprevalence studies are not
generally conducted. Seroprevalence data have suggested that, as of mid-2021, most children did not
have evidence of prior SARS-CoV-2 infection. However, among children and adolescents, the estimated
number of SARS-CoV-2 infections that occurred through May 2021 was 4.7 to 8.9 times greater than
the number of COVID-19 cases.’ In a report from the CDC, by February 2022, approximately 75% of
children and adolescents had serologic evidence of prior SARS-CoV-2 infection.®

Data on the pathogenesis and disease severity of SARS-CoV-2 infection in children are increasing

but are still limited compared to the adult data. Although only a small percentage of children with
COVID-19 will require medical attention, the percentage of intensive care unit (ICU) admissions among
hospitalized children is comparable to that for hospitalized adults with COVID-19.7-18

Children from some racial and ethnic groups experience disproportionate rates of COVID-19-related
hospitalization, which may be a result of barriers to accessing health care and economic and structural
inequities. From 2020 to 2021, Black/African American children with COVID-19 in the United States
were 2 times more likely to be hospitalized and 5 times more likely to be admitted to the ICU than
White children.”

A U.S. study of children with COVID-19 who were hospitalized between April and September 2020
reported an association between race/ethnicity and disease severity.?’ In a large United Kingdom study,
admission to critical care was independently associated with hospitalized children who self-reported as
being of Black ethnicity.'* A study in England reported that children who identified as Asian were more
likely than children who identified as White to be hospitalized for COVID-19 and to be admitted to an
ICU.*" The study also found that children who identified as Black or as mixed or other races/ethnicities
had significantly more hospitalizations than children who identified as White.

Clinical Manifestations of COVID-19

The signs and symptoms of SARS-CoV-2 infection in symptomatic children may be similar to those

in adults; however, a greater proportion of children may be asymptomatic or have only mild illness
when compared with adults. Although the true incidence of asymptomatic SARS-CoV-2 infection is
unknown, a small study reported that 45% of children who underwent surveillance testing at the time
of hospitalization for a non-COVID-19 indication had asymptomatic infection.”? The most common
signs and symptoms of COVID-19 in hospitalized children are fever, nausea/vomiting, cough, shortness
of breath, and upper respiratory symptoms.'*?* The signs and symptoms of COVID-19 may overlap
significantly with those of influenza and other respiratory and enteric viral infections. Critical disease,
including respiratory failure, acute respiratory distress syndrome, and, less commonly, shock, may occur
in children with COVID-19.%** The overall incidence of SARS-CoV-2 infection and, by extension,
COVID-19-related hospitalizations among children has increased substantially with the emergence of
recent variants of concern (VOCs), particularly Omicron. '

Risk Factors for Severe COVID-19

Risk factors for severe COVID-19 identified by observational studies and meta-analyses include
having >1 comorbidities, such as cardiac disease, neurologic disorders, prematurity (in young infants),
diabetes, obesity (particularly severe obesity), chronic lung disease, feeding tube dependence, and
immunocompromised status. Demographic factors, such as age (<1 year and 10-14 years) and
non-White race/ethnicity, have also been associated with severe disease. However, many studies did not
assess the relative severity of underlying medical conditions.

Many published studies reported an increased relative risk of severe disease in children with
comorbidities, but the absolute risk of severe COVID-19 among children remains low. However,
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protocolized admissions for certain populations (e.g., febrile young infants) may confound the
association between comorbid conditions and severe COVID-19. Most children who have been
hospitalized for severe COVID-19 have not been fully vaccinated—many were not eligible for
COVID-19 vaccination because of their age. The CDC has additional information on the underlying
conditions that are risk factors for severe COVID-19.

The children most likely to benefit from treatment are nonhospitalized patients with mild to moderate
COVID-19 who are at the highest risk for severe COVID-19 (e.g., those with severe comorbidities). For
a description of children considered at high risk for severe COVID-19 and the COVID-19 Treatment
Guidelines Panel’s (the Panel) recommendations for their treatment, see Therapeutic Management of
Hospitalized Children With COVID-19.

Age

Among all children, infants and adolescents have the highest risk of COVID-19-related ICU admission
or death. From March 2020 to mid-August 2021, U.S. children aged <5 years had the highest cumulative
COVID-19-related hospitalization rates, followed closely by adolescents.?” Children aged 5 to 11 years
had the lowest hospitalization rates. From July to August 2021, when the Delta variant was the dominant
VOC, 25% of 713 children admitted to 6 U.S. hospitals were aged <1 year, 17% were aged 1 to 4 years,
20% were aged 5 to 11 years, and 38% were aged 12 to 17 years.”® From March 2020 to mid-June 2021,
26.5% of 3,116 U.S. children hospitalized for COVID-19 were admitted to an ICU.?’

An individual patient data meta-analysis reported that patients aged <I year and those aged 10 to 14
years had the highest risks of ICU admission and death among hospitalized children with COVID-19.%
Another meta-analysis reported that neonates, but not infants aged 1 to 3 months, had an increased risk
of severe COVID-19 compared with other pediatric age groups.** When Omicron was the dominant
circulating VOC, hospitalization rates among children and adolescents were higher than when the Delta
VOC was dominant, and they were highest for children aged <5 years.?*3! However, the proportion of
hospitalized children requiring ICU admission was significantly lower when the Omicron VOC was
dominant.

Comorbidities

Several chronic conditions are prevalent in hospitalized children with COVID-19. When the Delta
variant was the dominant VOC in the United States, 68% of hospitalized children had >1 underlying
medical condition, such as obesity (32%), asthma or reactive airway disease (16%), or feeding tube
dependence (8%). Obesity was present in approximately a third of hospitalized children aged 5 to 11
years, 60% of whom had a body mass index (BMI) >120% of the 95th percentile. For adolescents, 61%
had obesity; of those patients, 61% had a BMI >120% of the 95th percentile.?®

Meta-analyses and observational studies identified risk factors for ICU admission, mechanical
ventilation, or death among hospitalized children with COVID-19.3%323 These risk factors included
prematurity in young infants, obesity, diabetes, chronic lung disease, cardiac disease, neurologic disease,
and immunocompromising conditions. Another study found that having a complex chronic condition
that affected >2 body systems or having a progressive chronic condition or continuous dependence on
technology for >6 months (e.g., dialysis, tracheostomy with ventilator assistance) was significantly
associated with an increased risk of moderate or severe COVID-19.3* The study also found that having
more severe chronic disease (e.g., active cancer treated within the previous 3 months or asthma with
hospitalization within the previous 12 months), when compared with less severe conditions, increased
the risk of critical COVID-19 or death. The CDC has additional information on the underlying
conditions that are risk factors for severe COVID-19.
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Having multiple comorbidities increases the risk of severe COVID-19 in children. A meta-analysis of
data from children hospitalized with COVID-19 found that the risk of ICU admission was greater for
children with 1 chronic condition than for those with no comorbid conditions, and the risk increased
substantially as the number of comorbidities increased.”

COVID-19 Vaccination Status

Vaccination remains the most effective way to prevent SARS-CoV-2 infection and should be considered
the first line of prevention. Most children hospitalized for COVID-19 were not fully vaccinated or were
not eligible to receive COVID-19 vaccination because of their age.'®!'*?**> With the wider availability
of COVID-19 vaccines for younger children, the number of COVID-19 cases among children may
decrease over time.

Mortality

Death from COVID-19 is uncommon in children. Risk factors for death include having chronic
conditions, such as neurologic or cardiac disease, and having multiple comorbidities. Among children
aged <21 years in the United States, deaths associated with COVID-19 have been higher for children
aged 10 to 20 years, especially for young adults aged 18 to 20 years, and for those who identify as
Hispanic, Black, or American Indian/Alaskan Native.*¢3

A systematic review and meta-analysis reported that neurologic or cardiac comorbidities were associated
with the greatest increase in risk of death among hospitalized children with COVID-19.% In the same
study, an individual patient data meta-analysis reported that the risk of COVID-19-related death was
greater for children with 1 chronic condition than for those with no comorbid conditions, and the risk
increased substantially as the number of comorbidities increased.

Vertical Transmission and Infants Born to People With SARS-CoV-2 Infection

A systematic review and meta-analysis reported that confirmed vertical transmission of SARS-CoV-2
appears to be rare, and severe maternal COVID-19 has been associated with SARS-CoV-2 infection
in babies.*® In 2 large, combined cohorts of pregnant individuals from the United States and United
Kingdom, SARS-CoV-2 infection was reported in 1.8% and 2% of the babies born to people with
SARS-CoV-2 infection.®

Case reports have described intrauterine fetal demise during the third trimester of pregnancy in
individuals with mild COVID-19 due to infection with the Delta VOC.**#! These individuals had
evidence of placental SARS-CoV-2 infection, placental malperfusion, and placental inflammation. One
case report described a person with asymptomatic SARS-CoV-2 infection and severe preeclampsia who
gave birth at 25 weeks of gestation by emergency cesarean delivery. The neonate died on Day 4, and
evidence of SARS-CoV-2 infection was found in placental tissues and in the infant’s lungs and vascular
endothelium at autopsy.* Evidence of placental SARS-CoV-2 infection was reported in 5 stillbirths and
for 1 live-born neonate in Sweden.*

A systematic review of neonatal SARS-CoV-2 infections reported that 70% were due to postpartum
transmission, and 30% were due to vertical transmission from an infected birth parent.** Another
systematic review reported that newborn infants rooming-in with the birth parent did not have an
increased risk of SARS-CoV-2 transmission when compared with newborns who were isolated from the
birth parent.®

Detection of SARS-CoV-2 RNA in the breast milk of individuals with confirmed cases of COVID-19 is
very uncommon.*® Currently, there is no evidence of SARS-CoV-2 transmission through breast milk.*’
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Breast milk from people with SARS-CoV-2 infection can contain antibodies to SARS-CoV-2 .44

Multisystem Inflammatory Syndrome in Children

A small subset of children and young adults with SARS-CoV-2 infection, including those with
asymptomatic infection, may develop MIS-C. This syndrome is also called pediatric multisystem
inflammatory syndrome—temporally associated with SARS-CoV-2 (PMIS-TS). Although the case
definitions for these syndromes differ slightly, they are likely the same disease. The syndrome was first
described in Europe, where previously healthy children with severe inflammation and Kawasaki disease-
like features were identified as having current or recent infection with SARS-CoV-2.

The clinical spectrum of MIS-C has been described in the United States and is similar to that described
for PMIS-TS. MIS-C is consistent with a postinfectious inflammatory syndrome related to SARS-CoV-
2.3%31 Most patients with MIS-C have serologic evidence of previous SARS-CoV-2 infection, but only
a minority have had a positive reverse transcription polymerase chain reaction (RT-PCR) result for
SARS-CoV-2 at presentation.’>

The peak population-based incidence of MIS-C lags about 4 weeks behind the peak of acute pediatric
COVID-19-related hospitalizations. Emerging data suggests that adults may develop a similar syndrome,
multisystem inflammatory syndrome in adults (MIS-A), although it is not clear if this postinfectious
complication is similar to MIS-C.*** Published data that characterize the condition are limited.

Although risk factors for the development of MIS-C have not been established, an analysis of MIS-C
cases in the United States found that ICU admission was more likely for patients aged 6 to 12 years

than for younger children, and it was more likely for children who identified as non-Hispanic Black
than for those who identified as non-Hispanic White.> Unlike most children who present with severe
COVID-19, the majority of children who present with MIS-C do not seem to have common underlying
comorbid conditions other than obesity.>® In addition, children whose deaths were related to MIS-C were
less likely to have underlying medical conditions than children who died of COVID-19.%’

Emerging evidence suggests that COVID-19 vaccination protects against the development of MIS-C.>%7
The development of MIS-C after COVID-19 vaccination is very rare.’%*

Clinical Manifestations of Multisystem Inflammatory Syndrome in Children
The current CDC case definition for MIS-C is an individual aged <21 years who:

 Presents with fever,? laboratory evidence of inflammation,® and evidence of clinically severe
illness requiring hospitalization, with multisystem (i.e., >2) organ involvement (cardiac, renal,
respiratory, hematologic, gastrointestinal, dermatologic, or neurological); and

* Has no alternative plausible diagnoses; and

» Is positive for current or recent SARS-CoV-2 infection by RT-PCR, antigen test, or serology
results; or COVID-19 exposure within the 4 weeks prior to the onset of symptoms.>

a Fever >38.0°C for =24 hours or report of subjective fever lasting =24 hours

b Including, but not limited to, =1 of the following: elevated levels of C-reactive protein, fibrinogen, procalcitonin, D-dimer,
ferritin, lactic acid dehydrogenase, or interleukin (IL)-6; an elevated erythrocyte sedimentation rate or neutrophil count;
or a reduced lymphocyte count or albumin level

Distinguishing MIS-C from other febrile illnesses in the community setting remains challenging, but
the presence of persistent fever, multisystem manifestations, and laboratory abnormalities could help
early recognition.®® The clinical spectrum of hospitalized cases has included younger children with
mucocutaneous manifestations that overlap with Kawasaki disease, older children with more multiorgan
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involvement and shock, and patients with respiratory manifestations that overlap with COVID-19.

Patients with MIS-C are often critically ill, and up to 80% of children require ICU admission.*! Most
patients with MIS-C have markers of cardiac injury or dysfunction, including elevated levels of
troponin and brain natriuretic protein; higher levels of these markers are associated with ICU admission,
myocardial dysfunction, and shock.” In these cases, echocardiographic findings may include impaired
left ventricular function, coronary artery dilations, and, rarely, coronary artery aneurysms. The reported
mortality in the United States for hospitalized children with MIS-C is 1% to 2%. Longitudinal studies to
examine the long-term sequelae of MIS-C are currently ongoing.

The pathogenesis of MIS-C is still being elucidated and may include distinct humoral immune
responses, innate immune activation, or a superantigen effect. Differences between MIS-C and typical
Kawasaki disease have been demonstrated in terms of epidemiology, cytopenias, cytokine expression,
and elevation of inflammatory markers. Immunologic profiling has also shown differences in cytokine
expression (tumor necrosis factor alpha and IL-10) between MIS-C and COVID-19 in children.®**

For the Panel’s recommendations on the treatment of MIS-C, see Therapeutic Management of

Hospitalized Pediatric Patients With Multisystem Inflammatory Syndrome in Children (MIS-C) (With
Discussion on Multisystem Inflammatory Syndrome in Adults [MIS-A]).

Post-COVID Conditions

Persistent symptoms after COVID-19 have been described in adults and are an active area of research in
children, although data on the incidence of post-COVID sequelae in children are limited and somewhat
conflicting (see Clinical Spectrum of SARS-CoV-2 Infection).®*” Cardiac imaging studies have
described myocardial injury in young athletes who had only mild disease;® additional studies are needed
to identify long-term cardiac sequelae.

The reported clinical manifestations and duration of post-COVID conditions in children are highly
variable.® Not all studies included controls without SARS-CoV-2 infection, which makes determining
the true incidence a challenge. The incidence of post-COVID symptoms appears to increase with age.
The most common symptoms reported include persistent fatigue, headache, shortness of breath, sleep
disturbances, and altered sense of smell.

Among children, health care utilization increases following COVID-19. A Norwegian study of 10,279
children with and 275,859 without SARS-CoV-2 infection reported that primary care visits for children
aged 6 to 15 years increased for up to 3 months after a positive SARS-CoV-2 test result when compared
with controls.®*” For preschool-age children, visits increased for up to 6 months.

In a study of 6,804 adolescents in England, 30% of the 3,065 participants who tested positive for
SARS-CoV-2 infection reported >3 symptoms at a 3-month follow-up visit.”! Common symptoms
included tiredness (39%), headache (23%), and shortness of breath (23%). In the same study, only 16%
of the 3,739 participants who tested negative for SARS-CoV-2 infection reported >3 symptoms at the
3-month follow-up visit.

A study in Denmark examined persistent symptoms among 16,836 children with and 16,620 children
without SARS-CoV-2 infection. The number of children with SARS-CoV-2 infection who reported
symptoms that persisted for >4 weeks increased as age increased. Among the preschool-age children,
more children in the control arm than in the SARS-CoV-2 arm reported experiencing symptoms that
persisted for >4 weeks.”

Additional research is needed to define the incidence, spectrum, and severity of post-COVID conditions
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in children and to identify optimal strategies for prevention, diagnosis, and treatment of those conditions.
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Therapeutic Management of Nonhospitalized
Children With COVID-19

Last Updated: August 8, 2022

This section outlines the COVID-19 Treatment Guidelines Panel’s (the Panel) recommendations for

the therapeutic management of nonhospitalized children (i.e., pediatric patients aged <18 years) with
mild to moderate COVID-19. These recommendations are also for children who have mild to moderate
COVID-19 and are hospitalized for reasons other than COVID-19. For patients aged <18 years, see
Therapeutic Management of Nonhospitalized Adults With COVID-19. Throughout this section, the term
“COVID-19” refers to the acute, primarily respiratory illness due to infection with SARS-CoV-2, which
is in contrast to multisystem inflammatory syndrome in children (MIS-C), a postinfectious inflammatory
condition.

Treatment Considerations for Children With COVID-19

Currently, no results from pediatric clinical trials that evaluated the treatment of COVID-19 have been
published. Data evaluating the use of pharmacologic therapy in children with COVID-19 are limited
largely to descriptive reports.'> Therefore, more high-quality randomized trials, observational studies,
and pharmacokinetic studies are urgently needed. Whenever possible, clinical trials of therapeutics and
multicenter observational cohorts should enroll children with COVID-19.

Published guidance documents on the treatment of COVID-19 in children have been mostly extrapolated
from recommendations for adults with COVID-19, recommendations for children with other viral
infections, and expert opinion.*> Applying adult data from COVID-19 trials to children is a unique
challenge because most children experience a mild course of illness with COVID-19. Relative to adults,
children with COVID-19 have substantially lower mortality and less need for hospitalization. Because
of these differences in epidemiology and disease severity, the effect sizes for children are likely to be
smaller than those observed in adults; therefore, to produce a beneficial outcome, the number needed

to treat is higher. Collectively, these factors influence the risk versus benefit balance for pharmacologic
therapies in children.

Other challenges are the uncertainty about which comorbid conditions place children at the highest
risk of severe COVID-19 and the uncertainty about the absolute magnitude of the increased risk from
those comorbid conditions. For children with COVID-19, the number and severity of their comorbid
conditions influence decisions about pharmacologic treatment. For more information on risk factors for
children with COVID-19, see Special Considerations in Children.

Recommendations

In the absence of sufficient clinical trial data on the treatment of children with COVID-19, the Panel’s
recommendations for the therapeutic management of nonhospitalized children are based largely on adult
safety and efficacy data from clinical trials (see Table 3a). No pediatric comparative studies have been
published; therefore, all quality of evidence ratings for the Panel’s recommendations in this section are
based on expert opinion (i.e., a III rating).

The majority of children with mild to moderate COVID-19 will not progress to more severe illness;
therefore, the Panel recommends managing these patients with supportive care alone (AIII). The risks
and benefits of therapy should be assessed based on COVID-19 disease severity, age, vaccination status,
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and the presence of underlying medical conditions that may place the patient at high risk of severe
COVID-19. For the Panel’s framework for assessing the risk of progression to severe COVID-19 based
on patient conditions and vaccination status, see Table 3b.

Table 3a. Therapeutic Management of Nonhospitalized Children With COVID-19

See Table 3b for the Panel’s framework for assessing the risk of progression to severe COVID-19 based
on patient conditions and vaccination status.

Panel’s Recommendations
Risk of Severe COVID-19
Aged 12-17 years

Symptomatic, Regardless of * Provide supportive care (Alll).
Risk Factors

Aged <12 years

* Provide supportive care (Alll).

 Use 1 of the following options (listed | ¢ Ritonavir-boosted nirmatrelvir is

in order of preference):¢ not authorized by the FDA for use in
« Ritonavir-boosted nirmatrelvir children aged <12 years.
(Paxlovid) within 5 days of * There is insufficient evidence to
. - vab symptom onset (BIII) recommend either for or against
High Risk* « Remdesivir within 7 days of routine use of remdesivir. Consider
symptom onset (CHI) ﬁre?tment based on age and other risk
actors.

e There is insufficient evidence to
recommend either for or against the
use of bebtelovimab.¢

* There is insufficient evidence to * There is insufficient evidence to
recommend either for or against the recommend either for or against
Intermediate Risk"® use of any antiviral therapy. Consider routine use of remdesivir.
treatment based on age and other risk
factors.
S » Manage with supportive care alone » Manage with supportive care alone
St (BIII). (BIII).

Each recommendation in the Guidelines receives 2 ratings that reflect the strength of the recommendation and the quality of
the evidence that supports it. See Guidelines Development for more information.

@ Molnupiravir is not authorized by the FDA for use in children aged <18 years and should not be used.

b See Table 3b for the Panel’s framework for assessing the risk of progression to severe COVID-19 based on patient
conditions and COVID-19 vaccination status.

¢ Initiate treatment as soon as possible after symptom onset.

d Bebtelovimab is the only anti-SARS-CoV-2 mAb active against the current dominant circulating Omicron subvariants. In
nonhospitalized adults, bebtelovimab may be used as an alternative therapy when none of the preferred therapies (i.e.,
ritonavir-boosted nirmatrelvir, remdesivir) are available, feasible to use, or clinically appropriate.

¢ The relative risk of severe COVID-19 for intermediate-risk patients is lower than the risk for high-risk patients but higher
than the risk for low-risk patients.

fLow-risk patients include those with comorbid conditions that have a weak or unknown association with severe
COVID-19. Patients with no comorbidities are included in this group.

Key: FDA = Food and Drug Administration; mAb = monoclonal antibody; the Panel = the COVID-19 Treatment Guidelines
Panel
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Table 3b. The Panel’s Framework for Assessing the Risk of Progression to Severe COVID-19
Based on Patient Conditions and COVID-19 Vaccination Status

Risk Level by Vaccination Status?

Conditions
Unvaccinated Primary Series Up to Date

Strong or Consistent Association With Progression to Severe COVID-19

» Moderately or severely immunocompromised
(see Special Considerations in People Who High
Are Immunocompromised)

 Obesity (BMI =95th percentile for age),
especially severe obesity (BMI =120% of 95th
percentile for age)®

* Medical complexity with dependence on
respiratory technology®

 Severe neurologic, genetic, metabolic, or
other disability that results in impaired ) .
airway clearance or limitations in self care or High Intermediate
activities of daily living

 Severe asthma or other severe chronic lung
disease requiring =2 inhaled or =1 systemic
medications daily

 Severe congenital or acquired cardiac disease
» Multiple moderate to severe chronic diseases
Moderate or Inconsistent Association With Progression to Severe COVID-19
* Aged <1 year

* Prematurity in children aged <2 years
« Sickle cell disease

* Diabetes mellitus (poorly controlled)

» Nonsevere cardiac, neurologic, or metabolic
diseased

Weak or Unknown Association With Progression to Severe COVID-19
 Mild asthma
e Qverweight Low
* Diabetes mellitus (well controlled)

Intermediate

@ Unvaccinated = individuals who are not eligible for COVID-19 vaccination or are <2 weeks from the final dose of
the primary series. Vaccinated with primary series = individuals who completed the primary series of 2 or 3 doses
(the current CDC term is “fully vaccinated”) and are >2 weeks after the final dose of the primary series but have not
received a booster, if they are eligible for a booster. Children aged <5 years are not currently eligible for booster doses.
Vaccinated and up to date = individuals who received the recommended booster dose(s) if eligible or have completed
the primary series but are not yet eligible for a booster. See the CDC for more information.

® The degree of risk conferred by obesity in younger children is less clear than it is in older adolescents.
¢ Includes tracheostomy or NIV.
d Data for this group are particularly limited.

Key: BMI = body mass index; CDC = Centers for Disease Control and Prevention; NIV = noninvasive ventilation; the Panel
=the COVID-19 Treatment Guidelines Panel
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Rationale for the Panel’s Framework for Assessing the Risk of Progression to
Severe COVID-19

Although mortality associated with COVID-19 in children is low overall, severe disease can occur,
especially in those with risk factors.® Risk stratification for severe disease in children remains
challenging. Imprecise definitions of comorbid conditions, insufficient granularity for differentiating
the severity of comorbidities (e.g., mild vs. severe lung disease, poorly controlled vs. well-controlled
diabetes), and small sample sizes limit the conclusions that can be drawn from individual studies and
make comparing findings across studies difficult.

Further, asymptomatic SARS-CoV-2 infection detected during admission screening for children who
are hospitalized for reasons other than COVID-19 may affect the estimated risk of severe COVID-19,
particularly for patient groups that may have protocolized admissions (e.g., children with febrile
neutropenia, infants aged <90 days with fever). In addition, published data evaluating these associations
in children are limited largely to case series without control groups and observational studies with
methodologic limitations.

Despite these challenges, a risk-stratification framework needs to be developed that identifies the patient
groups likely to benefit from receiving treatment and prioritizes patients who are most likely to benefit
when supplies are limited. Both the Pediatric Infectious Diseases Society and the American Academy of
Pediatrics advocate for a risk-stratified approach toward identifying the patients who are at the highest
risk of progression to severe COVID-19 among those eligible for therapies under Food and Drug
Administration (FDA) Emergency Use Authorizations (EUAs).>’

The Panel’s approach to risk stratification and prioritization considers COVID-19 vaccination status,
immune function, clinical risk factors, the strength of evidence demonstrating an association between
each clinical risk factor and severe disease, and expert opinion.®®?! See Special Considerations in
Children for more information on clinical risk factors. Table 3b provides the Panel’s framework for this
risk stratification. The Panel suggests that decisions regarding treatment be individualized, particularly
for patients in the intermediate risk category. The number and severity of comorbid conditions and a
child’s vaccination status, including the time since vaccination, should be considered.

Comorbid conditions associated with severe COVID-19 are separated into the following categories in
Table 3b:

» Strong or Consistent Association With Progression to Severe COVID-19: Comorbid conditions for
which the published literature most consistently supports an increased risk of severe COVID-19.
Patients in this category are moderately or severely immunocompromised, at risk of severe
COVID-19, and not expected to develop an adequate immune response to COVID-19 vaccination.

* Moderate or Inconsistent Association With Progression to Severe COVID-19: Comorbid
conditions and ages for which the published literature supports an association with severe
COVID-19, but the data that support that association may be moderate or inconsistent. In addition,
the absolute risk of progression to severe disease or death is likely modest for any of the patients
in this category.

»  Weak or Unknown Association With Progression to Severe COVID-19: Comorbid conditions
for which the data suggesting an association with severe COVID-19 are weak or for which an
association is unknown. Patients with no comorbidities are included in this category.

Vaccination Status

Because COVID-19 vaccines are highly effective in preventing severe disease, individuals who are not
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immunocompromised and who are vaccinated are likely to have a low absolute risk of severe disease.
Therefore, the potential for benefit from antiviral treatment is less clear. Patients with up-to-date
vaccination status (i.e., those who have received the recommended booster dose(s), if eligible, or have
completed the primary series but are not yet eligible for a booster) are at the lowest risk of progression
to severe COVID-19.? For patients who have had the primary series of vaccinations (i.e., those who
are fully vaccinated but not up to date), the level of protection against severe disease may be less than
it is for patients who are up to date, but data comparing these groups are limited.?> However, evidence
suggests that vaccine protection against severe COVID-19 wanes over time, so clinicians should
consider the time since a child’s vaccination when making treatment decisions.***

Health Disparities

COVID-19-related outcomes are worse among medically underserved populations, although this factor
is not strictly a comorbid condition. Some racial and ethnic groups experience disproportionate rates

of COVID-19 hospitalization and are less likely to receive specific therapies.?>® These factors may be
relevant when making clinical decisions about treatment.”° See Special Considerations in Children for
more information.

Rationale for the Panel’s Recommendations for Drug Therapies

Ritonavir-Boosted Nirmatrelvir (Paxlovid)

Ritonavir-boosted nirmatrelvir has received an FDA EUA for the treatment of mild to moderate
COVID-19 in nonhospitalized adolescents aged >12 years and weighing >40 kg who are at high risk of
progression to severe COVID-19.%!

The EPIC-HR trial enrolled adults aged >18 years who were at high risk of severe COVID-19; they
were randomized to receive ritonavir-boosted nirmatrelvir or placebo. The primary outcome of COVID-
19-related hospitalization or all-cause mortality occurred in 8 of 1,039 patients (0.8%) who received
ritonavir-boosted nirmatrelvir and in 66 of 1,046 patients (6.3%) who received placebo, an 89% relative
risk reduction.* No pediatric patients were included in the trial, and no pediatric safety data were made
available.

Ritonavir has been used extensively in pediatric patients as a pharmacokinetic booster for the treatment
of HIV and hepatitis C, and it has a known and tolerable side effect profile. In the FDA EUA, the dose
of ritonavir-boosted nirmatrelvir authorized for adolescents aged >12 years and weighing >40 kg is
expected to result in a drug exposure similar to that observed in adults.*!

Given the high efficacy of ritonavir-boosted nirmatrelvir in adults, its overall manageable side effect
profile, the pediatric clinical experience with ritonavir, and the convenience of an oral medication, the
Panel recommends the use of ritonavir-boosted nirmatrelvir for nonhospitalized adolescents >12 years
of age and weighing >40 kg who have mild to moderate COVID-19 and who are at the highest risk of
progression to severe COVID-19 (BIII).

Because of the potential for significant drug-drug interactions with some concomitant medications,
ritonavir-boosted nirmatrelvir may not be the safest choice for some patients. See Ritonavir-Boosted
Nirmatrelvir (Paxlovid) and Drug-Drug Interactions Between Ritonavir-Boosted Nirmatrelvir (Paxlovid)
and Concomitant Medications for more information.

Remdesivir

Remdesivir is approved by the FDA for use in hospitalized and nonhospitalized pediatric patients aged
>28 days and weighing >3.0 kg.* Remdesivir is expected to be active against the Omicron variant of
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concern (VOC), although in vitro and clinical data are currently limited.**

In a study that included nonhospitalized adults with mild to moderate COVID-19 who were at high
risk of progression to severe disease, treatment with 3 consecutive days of intravenous (IV) remdesivir
resulted in an 87% relative reduction in the risk of hospitalization or death, when compared to placebo.*
Although adolescents aged >12 years were eligible for inclusion, the trial included only 8 patients aged
<18 years; therefore, no conclusions regarding the efficacy of remdesivir in children can be made from
this trial. In addition, clinical experience data from hospitalized children with COVID-19 who received
remdesivir through a compassionate use program have been reported.>** Given the demonstrated
efficacy of remdesivir in the overall study population, its overall favorable side effect profile, and
clinical experience with remdesivir in hospitalized children, remdesivir, as an alternative to ritonavir-
boosted nirmatrelvir, can be considered for children aged >12 years who are at the highest risk of
progression to severe COVID-19 (CIII).

For nonhospitalized children aged <12 years who are at the highest risk of progression to severe
disease and for children who are at intermediate risk of severe disease, there is insufficient evidence

to recommend either for or against the routine use of remdesivir for the treatment of COVID-19. An
additional, important consideration is that remdesivir requires an I'V infusion for 3 consecutive days, so
logistical constraints may preclude the administration of remdesivir in many settings.

Anti-SARS-CoV-2 Monoclonal Antibodies

Although 4 anti-SARS-CoV-2 monoclonal antibody (mAb) products have received FDA EUAs for the
treatment of nonhospitalized adolescents aged >12 years and weighing >40 kg who are at high risk of
severe COVID-19, only bebtelovimab is currently available for use, as it is the only anti-SARS-CoV-2
mADb with in vitro activity against the Omicron VOC and its subvariants (BA.1, BA1.1., BA.2, BA 4,
BA.5).%"

Bebtelovimab was studied in different arms of the Phase 2 BLAZE-4 clinical trial in nonhospitalized
patients, which was conducted before the emergence of the Omicron VOC.?” Although in vitro data
showed that bebtelovimab demonstrated activity against all known Omicron subvariants, no clinical data
determine the efficacy of bebtelovimab for the treatment of COVID-19 caused by the Omicron VOC.
Therefore, there is insufficient evidence for the Panel to recommend either for or against the use of
bebtelovimab in pediatric patients aged >12 years who have mild to moderate COVID-19 and who are at
the highest risk of progression to severe COVID-19.

Pharmacologic Therapies Not Recommended for Nonhospitalized Children With
COVID-19

Molnupiravir

The FDA EUA for molnupiravir is limited to people aged >18 years, and there are no data on the
safety of molnupiravir in children.’® The mechanism of action of molnupiravir has raised concerns
about potential mutagenesis in mammalian cells. See Molnupiravir and Therapeutic Management of
Nonhospitalized Adults With COVID-19 for additional information.

Corticosteroids

Corticosteroids are not indicated for the treatment of COVID-19 in nonhospitalized children. However,
corticosteroids should be used per usual standards of care in children with asthma and croup triggered by
SARS-CoV-2 infection. Children with COVID-19 who are receiving corticosteroids for an underlying
condition should continue this therapy as directed by their health care providers.
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Other Therapeutic Agents

For other therapies that have been studied or are under investigation for the treatment of COVID-19, see
Therapies.
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Therapeutic Management of Hospitalized
Children With COVID-19

Last Updated: August 8, 2022

This section outlines the COVID-19 Treatment Guidelines Panel’s (the Panel) recommendations for the
therapeutic management of children (i.e., pediatric patients aged <18 years) who are hospitalized for
COVID-19. Throughout this section, the term “COVID-19” refers to the acute, primarily respiratory
illness due to infection with SARS-CoV-2. Multisystem inflammatory syndrome in children (MIS-C)
refers to the postinfectious inflammatory condition.

Treatment Considerations for Children With COVID-19

Currently, no pediatric clinical trial results evaluating the treatment of COVID-19 have been published.
Data evaluating pharmacologic therapy in children with COVID-19 are limited largely to descriptive
reports.!? Therefore, more high-quality randomized trials, observational studies, and pharmacokinetic
studies are urgently needed. Whenever possible, clinical trials of therapeutics and multicenter
observational cohorts should enroll children with COVID-19.

Published guidance documents on the treatment of COVID-19 in children have been mostly extrapolated
from recommendations for adults with COVID-19, recommendations for children with other viral
infections, and expert opinion.*> Applying adult data from COVID-19 trials to children is a unique
challenge because most children experience a mild course of illness with COVID-19. Relative to adults,
children with COVID-19 have substantially lower mortality and less need for hospitalization. Because
of these differences in epidemiology and disease severity, the effect sizes for children are likely to be
smaller than those observed in adults; therefore, to produce a beneficial outcome, the number needed

to treat is higher. Collectively, these factors influence the risk versus benefit balance for pharmacologic
therapies in children.

Other challenges are the uncertainty about which comorbid conditions place children at the highest
risk of severe COVID-19 and the uncertainty about the absolute magnitude of the increased risk from
those comorbid conditions. For children with COVID-19, the number and severity of their comorbid
conditions influence decisions about pharmacologic treatment. For more information on risk factors for
children with COVID-19, see Special Considerations in Children.

Recommendations

In the absence of sufficient clinical trial data on the treatment of children with COVID-19, the Panel’s
recommendations for the therapeutic management of hospitalized children are based largely on

adult safety and efficacy data from clinical trials, the child’s risk of disease progression, and expert
opinion (see Table 3c). For the Panel’s recommendations for adults, see Therapeutic Management of
Hospitalized Adults With COVID-19.

In general, adult data are most applicable to older children with severe COVID-19 and predominantly
lower respiratory tract disease. Extrapolation of adult data to children with SARS-CoV-2 infection who
present with clinical syndromes common to other respiratory viruses (e.g., bronchiolitis, croup, asthma)
is challenging. No evidence indicates that these syndromes should be managed differently when caused
by SARS-CoV-2 infection. Clinical judgment is needed when applying these recommendations to
patients, particularly young children.
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Table 3c. Therapeutic Management of Hospitalized Children With COVID-19

Disease Severity Panel’s Recommendations

For children aged =12 years admitted for COVID-19, use prophylactic

Hospitalized for GOVID-19 anticoagulation unless contraindicated (BIlI).

For children admitted for COVID-19 who are at the highest risk of
progression to severe COVID-19,% consider using remdesivir® for
children aged 12—-17 years (CIIl). There is insufficient evidence for using

Does Not Require Supplemental Oxygen remdesivir in children aged 28 days to <12 years.

For children admitted for reasons other than COVID-19 who have mild to
moderate COVID-19 and are at the highest risk of progression,? refer to
Therapeutic Management of Nonhospitalized Children With COVID-19.

Use 1 of the following options:
¢ Remdesivir® (BIl)

« Dexamethasone plus remdesivir® for children with increasing oxygen
needs, particularly adolescents (BIII)

Requires Conventional Oxygen®

Use 1 of the following options:
¢ Dexamethasone (BIIl)
¢ Dexamethasone plus remdesivir® (BIll)

Requires Oxygen Through High-Flow

Device or NIV* For children who do not have rapid (e.g., within 24 hours) improvement in
oxygenation after initiation of dexamethasone, baricitinibe or tocilizumab
can be considered for children aged 12—17 years (BIII) and for children
aged 2—11 years (CIII).

Dexamethasone' (Alll)

. For children who do not have rapid (e.g., within 24 hours) improvement in
Requires MV or ECMO' oxygenation after initiation of dexamethasone, baricitinib or tocilizumah
may be considered for children aged 12—17 years (BIIl) and for children
aged 2—11 years (CII).

Each recommendation in the Guidelines receives 2 ratings that reflect the strength of the recommendation and the quality of
the evidence that supports it. See Guidelines Development for more information.

a For example, for children who are severely immunocompromised regardless of COVID-19 vaccination status and those
who are unvaccinated and have additional risk factors for progression (see Therapeutic Management of Nonhospitalized
Children With COVID-19).

® The clinical benefit of remdesivir is greatest if it is initiated within 10 days of symptom onset. Remdesivir should be
given for 5 days or until hospital discharge, whichever comes first.

¢ Conventional oxygen refers to oxygen supplementation that is not high-flow oxygen, NIV, MV, or ECMO.

¢ Patients who are receiving NIV or MV at baseline and require a substantial increase in baseline support should be treated
per the recommendations for patients requiring new NIV or MV.

¢ Tofacitinib is an alternative if baricitinib is not available (BIII).

fFor children who started receiving remdesivir before admission to the ICU, the remdesivir should be continued to
complete the treatment course.

Key: ECMO = extracorporeal membrane oxygenation; ICU = intensive care unit; MV = mechanical ventilation; NIV =
noninvasive ventilation
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Rationale for the Panel’s Recommendations for Drug Therapies

Remdesivir

Remdesivir is approved by the Food and Drug Administration (FDA) for hospitalized and
nonhospitalized pediatric patients aged >28 days and weighing >3 kg.® Remdesivir is expected to

be active against the Omicron variant of concern, although in vitro and in vivo data are currently
limited (see Remdesivir).” For most hospitalized patients, remdesivir should be administered for 5
days or until the patient is ready for discharge, whichever comes first. Treatment may be extended
to 10 days for severely ill patients who have not clinically improved or for patients who are severely
immunocompromised.

In a trial conducted predominantly among hospitalized patients with COVID-19 who did not receive
supplemental oxygen at enrollment, a 5-day course of remdesivir was associated with greater clinical
improvement when compared with the standard of care.® Remdesivir was also studied in ACTT-1, a
double-blind, placebo-controlled, randomized trial for hospitalized adults with COVID-19 who received
remdesivir for 10 days (or until hospital discharge) or placebo.’ The study reported that the remdesivir
arm had a shorter time to clinical recovery than the placebo arm (10 days vs. 15 days; P <0.001). A
subgroup analysis demonstrated that patients who received conventional oxygen therapy had the greatest
benefit. No benefit was detected for patients who did not receive supplemental oxygen or for those who
received noninvasive ventilation (NIV) or mechanical ventilation. No statistically significant differences
in mortality or in the need for new mechanical ventilation were detected, and the benefit of remdesivir in
this study was limited to patients with symptoms for <10 days.

Three open-label trials in adults compared remdesivir to a local standard of care.'®!" The World Health
Organization’s Solidarity trial enrolled hospitalized adult patients with COVID-19 in 35 countries. In

the overall cohort, no difference in hospital mortality was demonstrated (14.5% in the remdesivir arm
vs. 15.6% in the usual care arm; rate ratio 0.91; 95% CI, 0.82—1.02; P = 0.12). However, in the subset of
patients receiving supplemental oxygen but not NIV or mechanical ventilation, remdesivir significantly
reduced the risk of in-hospital mortality by 13% (14.6% vs. 16.3%; rate ratio 0.87; 95% CI, 0.76-0.99; P
=0.03)."°

The CATCO study demonstrated similar findings. Treatment with remdesivir, when compared with
standard care, reduced the need for mechanical ventilation in hospitalized adults with COVID-19 (8%
vs. 15%; relative risk 0.53; 95% CI, 0.38—0.75). In this study, 87% of patients in both the remdesivir
arm and standard of care arm received dexamethasone.'? In contrast to these 2 studies, the DisCoVeRy
trial demonstrated no difference for any clinical outcome when the use of remdesivir plus usual care was
compared to usual care alone.'!

The efficacy of remdesivir has not been evaluated in clinical trials of hospitalized children with
COVID-19. A Phase 2/3, single-arm, open-label study evaluated the safety, tolerability, and
pharmacokinetics of remdesivir in 53 hospitalized children with COVID-19."* Children weighing 3 kg to
<40 kg received remdesivir 5 mg/kg on Day 1, followed by remdesivir 2.5 mg/kg daily. Adverse events
included acute kidney injury (11%) and an increase in alanine transaminase levels (8%). However, this
study did not have a placebo group, limiting the ability to draw conclusions regarding the significance of
these adverse events. Published observational data are limited to descriptive case series.!

Findings from the adult trials and the pediatric pharmacokinetic study led the Panel to recommend
remdesivir for hospitalized children who require conventional oxygen (BIII) and to recommend
remdesivir with dexamethasone for children with increasing need for conventional oxygen (BIII).
The Panel also recommends remdesivir in combination with dexamethasone for children who require
oxygen through a high-flow device or NIV (BIII). It is not known if remdesivir offers an additional
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clinical benefit to standard care in younger children with SARS-CoV-2 infection who are receiving
respiratory support for bronchiolitis, asthma, or croup.

For children hospitalized for COVID-19 who do not require supplemental oxygen, the Panel
recommends remdesivir for children aged 12 to 17 years who are at the highest risk for progression
to severe disease (CIII). This recommendation was extrapolated from the findings of the PINETREE
study, which demonstrated a reduction in hospitalization among high-risk, unvaccinated adults treated
in the outpatient setting.'* However, there is insufficient evidence for or against the use of remdesivir
in children aged 28 days to <12 years and weighing >3 kg who do not require supplemental oxygen.
Given the reported clinical experience with the use of remdesivir among younger patients,'* the use of
remdesivir in high-risk, younger children who do not require supplemental oxygen may be considered
on a case-by-case basis.

Dexamethasone

Dexamethasone was evaluated in the RECOVERY trial, which was an open-label, randomized trial
conducted in the United Kingdom.!* The trial compared the use of up to 10 days of dexamethasone 6
mg, administered by intravenous injection or orally, with usual care among hospitalized adults with
COVID-19. The primary outcome was all-cause mortality at 28 days, which occurred in 22.9% of
patients randomized to receive dexamethasone versus 25.7% of patients randomized to receive usual
care (age-adjusted rate ratio 0.83; 95% CI, 0.75-0.93; P < 0.001). Patients who required mechanical
ventilation or extracorporeal membrane oxygenation (ECMO) had the greatest effect size (29.3%

vs. 41.4%; rate ratio 0.64; 95% CI, 0.51-0.81). No difference in outcomes was observed for patients
who did not require supplemental oxygen (17.8% vs. 14.0%; rate ratio 1.19; 95% CI, 0.92—-1.55). For
the 28-day mortality outcome, a difference between arms was observed for patients who required
supplemental oxygen (23.3% vs. 26.2%; rate ratio 0.82; 95% CI, 0.72-0.94). However, it should be
noted that these patients were a heterogeneous group, including those who received either conventional
oxygen or NIV. See Corticosteroids for detailed information.

The safety and efficacy of using dexamethasone or other corticosteroids for the treatment of COVID-19
have not been evaluated in pediatric patients. Given that the mortality for adults in the placebo arm in
the RECOVERY trial was substantially greater than the mortality generally reported for children with
COVID-19, caution is warranted when extrapolating from recommendations for adults and applying
them to patients aged <18 years.

However, because of the effect size observed in the RECOVERY trial, the Panel recommends the use
of dexamethasone for children who require mechanical ventilation or ECMO (AIII). The Panel also
recommends the use of dexamethasone, with or without concurrent remdesivir, for children who
require oxygen through a high-flow device or NIV (BIII). The Panel does not recommend routine
use of corticosteroids for children who require only conventional oxygen, but corticosteroids can be
considered in combination with remdesivir for patients with increasing oxygen needs, particularly
adolescents (BIII).

There is evidence demonstrating that the use of corticosteroids does not benefit infants with viral
bronchiolitis not related to COVID-19, and current American Academy of Pediatrics guidelines
recommend against the use of corticosteroids in this population.'® There are no COVID-19-specific
data to support the use of corticosteroids in children with bronchiolitis due to SARS-CoV-2 infection.
Corticosteroids should be used per the usual standards of care in children with asthma and croup
triggered by SARS-CoV-2.

The use of dexamethasone for the treatment of severe COVID-19 in children who are profoundly
immunocompromised has not been evaluated, and there is a potential risk of harm. Therefore, the
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use of corticosteroids should be considered on a case-by-case basis in consultation with relevant
specialists, and the benefits and risks of the therapy should be weighed. If dexamethasone is not
available, alternative glucocorticoids such as prednisone, methylprednisolone, or hydrocortisone can be
considered. The dexamethasone dose for pediatric patients is 0.15 mg/kg (with a maximum dose of 6
mg) once daily for <10 days.

Baricitinib

The Janus kinase inhibitor baricitinib was recently approved by the FDA for the treatment of COVID-19
in hospitalized adults. An FDA Emergency Use Authorization (EUA) for baricitinib remains active

for the treatment of COVID-19 in hospitalized children aged 2 to 17 years who require supplemental
oxygen, NIV, mechanical ventilation, or ECMO."”

In the COV-BARRIER trial, adults with COVID-19 pneumonia were randomized to receive baricitinib
or standard care. Patients treated with baricitinib showed a reduction in mortality when compared

with those who received standard care; the reduction was greatest in patients who received high-flow
oxygen or NIV. Similarly, the ACTT-2 trial in adults showed that patients who received baricitinib plus
remdesivir had improved time to recovery when compared with patients who received remdesivir alone.
This effect was most pronounced in patients who received high-flow oxygen or NIV.!® In the ACTT-4
trial, 1,010 patients were randomized 1:1 to receive baricitinib plus remdesivir or dexamethasone

plus remdesivir. The study reported no difference between the arms for the outcome of mechanical
ventilation-free survival."

In the RECOVERY trial, 8,156 patients, including 33 children aged 2 to 17 years, were randomized

to receive baricitinib or usual care (95% received corticosteroids).?® Treatment with baricitinib was
associated with a 13% proportional reduction in mortality, with the greatest effect size occurring in
patients who received NIV. The RECOVERY investigators included these patients in a meta-analysis
and found that treatment with baricitinib was associated with a 20% proportional reduction in mortality
(rate ratio 0.80; 95% CI, 0.72—0.89; P < 0.0001). See Kinase Inhibitors: Janus Kinase Inhibitors

and Bruton’s Tyrosine Kinase Inhibitors and Therapeutic Management of Hospitalized Adults With
COVID-19 for additional information. These data in adults indicate that baricitinib is likely to be most
beneficial for patients receiving noninvasive forms of respiratory support.

Several open-label trials and cohort studies have evaluated baricitinib in children with autoinflammatory
and rheumatic diseases, including many children aged <5 years, and found the treatment was well
tolerated; however, the pharmacokinetics of baricitinib in younger children are not well studied.?'**
Information on the safety and effectiveness of the use of baricitinib in children with COVID-19 is
limited to case reports.

In contrast to the strong recommendation for its use for adults, baricitinib is not considered the standard
of care for all children who require high-flow oxygen or NIV because of the low mortality in children
with COVID-19 (especially in young children) and the limited data on the use of baricitinib in these
children.

Extrapolating from clinical trials among adults with COVID-19, the Panel recommends that:

» For children who require oxygen through a high-flow device or NIV and do not have rapid (e.g.,
within 24 hours) improvement in oxygenation after initiation of dexamethasone, baricitinib can
be considered for children aged 12 to 17 years (BIII) and for children aged 2 to 11 years (CIII).

* For children who require mechanical ventilation or ECMO and do not have rapid (e.g., within
24 hours) improvement in oxygenation after initiation of dexamethasone, baricitinib may be
considered for children aged 12 to 17 years (BIII) and for children aged 2 to 11 years (CIII).
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Clinicians should consult with specialists experienced in treating children with immunosuppression (e.g.,
with pediatric infectious disease, pediatric rheumatology) when considering administering baricitinib

to hospitalized children with COVID-19. Data from adults indicate that baricitinib should be initiated
promptly; ideally, it should be initiated at the onset of clinical deterioration or respiratory failure.

Tofacitinib

There are no data on the efficacy of tofacitinib in pediatric patients with COVID-19; the Panel’s
recommendation is extrapolated from data in adults. The STOP-COVID trial compared tofacitinib to

the standard of care in adults hospitalized for COVID-19 pneumonia.® The standard of care included
glucocorticoids for most patients. The study demonstrated a reduction in mortality and respiratory failure
at Day 28 for the tofacitinib arm when compared with the placebo arm. Tofacitinib has been studied

less extensively than baricitinib for the treatment of COVID-19. Thus, tofacitinib, as an alternative to
baricitinib, is recommended to be used in combination with dexamethasone in adults with COVID-19
who require high-flow oxygen or NIV. See Kinase Inhibitors: Janus Kinase Inhibitors and Bruton’s
Tyrosine Kinase Inhibitors and Therapeutic Management of Hospitalized Adults With COVID-19 for
additional information.

No trials have evaluated the safety of using tofacitinib in children with COVID-19. Overall, there has
been more clinical experience with the use of tofacitinib than baricitinib in children, particularly when
used in children with juvenile idiopathic arthritis (JIA) as young as 2 years of age. A Phase 1 study
was conducted to define the pharmacokinetics and safety of using tofacitinib in children,?® and a Phase
3, double-blind, randomized, placebo-controlled trial investigated the efficacy of using tofacitinib in
children with JIA.?” Tofacitinib is available as a liquid formulation for children.

Given the established safety of tofacitinib in the pediatric population, tofacitinib can be considered an
alternative for children hospitalized for COVID-19 if baricitinib is not available (BIII). The dose of
tofacitinib that should be used to treat hospitalized children with COVID-19 has not been established.
As with baricitinib, the dose of tofacitinib for hospitalized children with COVID-19 likely needs to be
higher than the dose typically used to treat pediatric rheumatologic diseases. Therefore, clinicians should
consult with specialists experienced in treating children with immunosuppression (e.g., with pediatric
infectious disease, pediatric rheumatology) when considering administering tofacitinib to hospitalized
children with COVID-19.

Tocilizumab

Tocilizumab is an interleukin (IL)-6 inhibitor that has received an FDA EUA for the treatment

of hospitalized adults and children with COVID-19 who are aged >2 years, receiving systemic
corticosteroids, and require supplemental oxygen, NIV, mechanical ventilation, or ECMO.*® Two
large randomized controlled trials (REMAP-CAP and RECOVERY) conducted among hospitalized
adults with COVID-19 have demonstrated reductions in mortality with the use of tocilizumab. See
Interleukin-6 Inhibitors and Therapeutic Management of Hospitalized Adults With COVID-19 for
additional information.

The RECOVERY trial was an open-label study that included hospitalized adults who had an oxygen
saturation of <92% on room air or were receiving supplemental oxygen therapy; patients also had
C-reactive protein levels >75 mg/L.?° Patients were randomized to receive tocilizumab plus usual care

or usual care alone. Mortality at 28 days was significantly lower in the tocilizumab arm compared to the
usual care arm. The REMAP-CAP trial included adults with suspected or confirmed COVID-19 who were
admitted to an intensive care unit and received either respiratory (i.e., NIV or mechanical ventilation)

or cardiovascular organ (i.e., vasopressor/inotrope) support.*® Patients were randomized within 24
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hours of organ failure to receive either tocilizumab or sarilumab (the majority received tocilizumab)

or to receive standard care. The median number of organ support-free days was higher for those who
received tocilizumab than for those who received standard care, and in-hospital mortality was lower in
the combined tocilizumab or sarilumab arm than in the standard care arm. In both studies, the majority of
patients received dexamethasone (82% in the RECOVERY trial and 93% in the REMAP-CAP trial).

Studies have evaluated the use of tocilizumab for the treatment of non-COVID-19 conditions in
children, including JIA3!-** and chimeric antigen receptor T cell-related cytokine release syndrome.*
The FDA approved tocilizumab for use in children aged >2 years for these indications.>'* The use of
tocilizumab for children with severe cases of COVID-19 has been described only in case series.’’*

Extrapolating from clinical trials among adults with COVID-19, the Panel recommends that:

* For children who require oxygen through a high-flow device or NIV and who do not have rapid
(e.g., within 24 hours) improvement in oxygenation after initiation of dexamethasone, tocilizumab
can be considered for children aged 12 to 17 years (BIII) and for children aged 2 to 11 years (CIII).

* For children who require mechanical ventilation or ECMO and who do not have rapid (e.g., within
24 hours) improvement in oxygenation after initiation of dexamethasone, if tocilizumab has not
been started, addition of tocilizumab may be considered for children aged 12 to 17 years (BIII)
and for children aged 2 to 11 years (CIII).

Data from REMAP-CAP and RECOVERY are most likely to be applicable to high-risk adolescent
patients. Clinicians should consult with specialists experienced in treating children with
immunosuppression (e.g., with pediatric infectious disease, pediatric rheumatology) when considering
the use of tocilizumab in younger children with COVID-19.

Sarilumab

Sarilumab, a monoclonal antibody that blocks IL-6 receptors, is not authorized by the FDA for the
treatment of COVID-19. Data evaluating the efficacy of sarilumab for the treatment of COVID-19
hyperinflammation are limited, and there is a lack of pediatric dosing information. Therefore, the Panel
recommends against the use of sarilumab in hospitalized children with COVID-19, except in a clinical
trial (AIII).

Anticoagulation for Children With COVID-19

Limited data characterize the risk of thromboembolic disease in children with COVID-19. In a
multicenter, retrospective cohort study that included 814 pediatric patients with COVID-19 or MIS-C,*
thromboembolic events were detected in 2.1% of patients with COVID-19 and in 6.5% of patients

with MIS-C. No trials to define the optimal approach to anticoagulation have been conducted among
children. Therefore, the Panel recommends prophylactic anticoagulation for children aged >12 years
who are hospitalized for COVID-19, unless there are contraindications (BIII). There is insufficient
evidence for the Panel to recommend either for or against anticoagulation in younger hospitalized
children with COVID-19, although institutional standards for anticoagulation should be followed. There
is insufficient evidence for the Panel to recommend either for or against high-intensity anticoagulation
for children of any age with COVID-19.

Other Therapeutic Agents

For other therapies that have been studied or are under investigation for the treatment of COVID-19, see
Therapies.
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Therapeutic Management of Hospitalized

Pediatric Patients With Multisystem Inflammatory
Syndrome in Children (MIS-C) (With Discussion on
Multisystem Inflammatory Syndrome in Adults [MIS-A])
Last Updated: February 24, 2022

This section outlines the COVID-19 Treatment Guidelines Panel’s (the Panel) recommendations for

the therapeutic management of pediatric patients with multisystem inflammatory syndrome in children
(MIS-C). The Centers for Disease Control and Prevention’s (CDC) case definition for MIS-C includ